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ABSTRACT 

As part of a 3-year comprehensive interdisciplinary 
program in industrial preparation for vocational students* this 11th 
Grade teaching guide consists of units on te/chnical mathematics and 
guidance. Designed as supportive material for related physics and 
English curriculums* the first four sections of Volume 4 on algebra* 
vectors* simple machines* and electricity stress fundamental concepts 
by means of daily lesson plans. Accompanied by classwork and 
cocur r icula r assignment worksheets and tests* the 1 17 mathematics 
lessons are illustrated with detailed line diagrams. Meaningful 
self- apprai sal through group and personal guidance* leading to a 
successful occupational choice is the aim of a guidance unit which 
describes the functions of interests* aptitudes* needs* motivations* 
and attitudes in career planning. Further insight into human 
relations is provided by a discussion of prejudice and steps for 
solving problems. Case studies* references* project lists* and 
worksheets also enrich this guidance unit. Volume 4 is planned for 
use with four others* available as VT 015 227-VT 015 231 in this 
issue . (AG) 
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Introduction 
Function o£ Guidance 

In our modem complex society it is becoming extreme* 
ly difficult for many students to make realistic vocational 
choices. The problem is partly due to the fact that many 
students do not understand themselves or the demands of 
the job. Adding to the difficulty in choosing ones life 
work are the numerous varieties of occupations. The 
Dictionary of Occupational Titles lists over 22,000 job 
titles describing the nature o£ work. ^ 

In an effort to understand the changing world of 
work a course in Occupations is currently being taught to 
tenth grade students in the Industrial Prep Program. The 
eleventh grade Industrial Prep Program will supplement 
the course in Occupations since students* needs, perceptions 
skills and interests are changing. This will be done 
through a work preparation unit in English. 

The choice of a realistic and satis^fylng occupation can 
not be overemphasised. Karl Kenniger a leading psychiatrist 
has asserted that "perhaps three fourths of the patients 
who come to psychiatrists are suffering from an Inca pita ting 
impairment of their satisfaction in work or their ability 
to work." 

The central task of guidance is to make the individual 
aware of himself. The teaching of occupations or investiga- 
tion of careers will be of no avail if the individual 
has little or no self understanding. For this reason 
guidance must actively involve the student in those situa- 
tions which aid him toward a clearer and more realistic 
self appraisal. 
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This approach resembled Super's contribution in the 
field of vocational guidance. Super asserts that the act 
. of choosing an occupation constitutes an implementation 
of the self-concept. This program enables the student to 
develop a more realistic image of himself. As this develop- 
ment continues the student can say "This is the kind of 
person X seem to be," then the next step is to say, "There- 
fore, this is the kind of work I might do and enjoy!" 

There is general agreement* on the necessity for 
reality testing as a part of occupational choice. Even- 
tually all students will test their occupational choice 
against the realities of occupational life when they try to 
make a living. Many times a student needing a job will 
take one which happens to be available at the time. The 
student may find himself in a job situation for which he 
is ill equipped and unprepared. This type of accidental job 
choice may eventually lead a person to seek the services of 
Dr. Menniger or one of his associated. 

Through the Industrial Prep Program students are given 
a real choice which is based on experience, observation, 
and reality testing through a work Study program. This 
program has been formulated in an attempt to reduce the 
element of chance to the smallest possible margin while 
at the same time increasing the amount of choice. 

The councelor will use two types of counseling in an 
effort to promote greater self avTareness and understanding. 

C ounce ling will be dene in the traditional one to one basis 
since many problems are best resolved in this manner. How- 
ever the counselor will also aid the student in quest of 
greater self-realization through the use of group guidance 

24 



ond counseling procedures for both reasons o£ expediency 
and value* 

Thfe tine of a counselor Is usually at a premium due 
to the large number of students and many functions under 
his administration* Beset with these conditions counselors 
have found that they ere able to make' judicious and effective 
use of time by scheduling groups of students who have common 
problems* The expediency of group guidance and counseling 
Is readily apparent* 

The use of group guidance in helping individuals in 
the solution of their problems has much value* The know- 
ledge that others in the group have common problems helps 
the individual realize that he isn't the only person facing 
these difficulties* Many of our students will become members 
of various work groups* They will be expected to function 
together as a team and make meaningful decisions with the 
group* The counselor is afforded an opportunity to present 
topics of personal and social relationships for group 
study, discussion, and decision making. 

Many favorable results have been produced from group 
guidance and counseling procedures* 

1* Students get the view of the majority and 
minority on personal and social matters* 

2. The pupil is afforded an opportunity to 
think for himself snd defend his opinions* 

3* Through the use of current, interesting 
and real life situations shy students may 
become excited and involved in discussions. 

4* Pupils become greatly aware of their feelings 
because they are actively involved in the 
group. 

5* Students obtain a clearer self image of them- 
selves due to projecting and defending their 
thoughts within the group. 
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QUIT ON INTEREST 



X* Objectives 

1, Show the relationship of achievement and aptitude 
to interest, 

2# Encourage students to develop new or varied in- 
terests » 

3, Rave students analyze their interests in relation 
to actual occupations, 

4, Illustrate that interest in a job is an important 
factor of job satisfaction and success, 

XX, Nature of Interests 

A, Define Interests 

1, Preferences (likes) 

2, Expressed actions 

a, situations 

b, things 

c, ideas 

d, people 

e, event 8 

B, Interest as a factor in career success 

1, Interest and no aptitude 

a, not sufficient far success ‘ 

% b. Example: Interest in becoming a draftsman 

but poor spatial perception 
c. Example: Interest in basketball but poor 

coordination 

2, Aptitude and no interest 

d# not sufficient for job satisfaction 

b. Example: Good mathsaticai ability but in- 

terest in law, 

3* Interest and aptitude 

a, combination for success 

b. Example: An interest in sales combined with 

a verbal ability 

III, Influences on Interest 

A, Study of Careers 

1* Exposes students to new interests, 

2, Clarifies interests which are based on a super- 
ficial be&±3. 
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B. Family Xn£luences 

h Family conversations 

a • likes 
b . dislikes 

2. Vocations of family members 

C. Hero Worship 

It Identification with a hero 

2, Someone who possesses certain ideals or achieved 
the type of success one seeks 

a • movie star 

b. athlete 

c. entertainer 

d. president 

e. etc. 

D. Philosophy of Life 

1. Objectives and values influence interests. 

2. As goals change so do interests. 

a. Example: 7 year old student is Interested in 

bicycles. 

b. Example: 17 year old student is interested 

in cars. 

E. Aptitudes 

1. Qualities of Aptitudes 

» 

a. developed capabilities 

b. undeveloped capabilities 

2. Success brings satisfaction. 

3. Interest is high in those things we do well.* 

IV. Developing Interests 

A. Increasing knowledge of careers and occupations. 

1. Reading containing in formation on careers 

2. T.V. films on vocations 

3. Subjects in school 

B. Actual Experience 

1. Fart time jobs 

2. Volunteer work 

C. First-Hand Viewing 

1. Observation cf actual work* experience 

2. Motion pictures depicting actual work experiences 

ERJC - 8 
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I D* Experiences of Others 

I 1« Lectures 

a , plant tours 
, b. career days 

I - 

2. Interview (informal discussion) with those in 
vocation* 

I V# Interests are revealed in our actions* 

I A, Hobbies 

1* Collecting things 

I a* car 8 

1 b* clothing 

c. girls 

I 2, Building things 

t a* car motors 

I b* radio sets 

B* Leisure-Time Activities 

i* Type 8 °- T.V, programs 
2* Types of movie 3 

I 3* Types of boohs one reads 

* 4* Types of recreation 

5* Types of hobbies 

I C. Vocation 

. * 1# Types of traveling 

I 2* Destination 

* 3* Activities 

| D* Athletic Activities 

■ • * 

i* Participation as a player 
| i 2* Indirect participation 

a* coaching 

. b* officiating 

* 3* Spectator 

I E* Extracurricular Activities and Avocations 

1* School 

] a* clubs 

b* athletic 8 

I 9 

t er|c 



2, Community organizations 

a 9 youth council 
b 9 volunteer ambulance corp 

VI. Types of Interests 

A* Mechanical 

» • •• • • 

1. Manual and manipulative interests 

2. Related activities 

* * * * 

a 9 application of technical knowledge by doing 
physical activities 

b. machine operators, craftsmen 

• • • 

B. Computational - Mathmatical 

1 9 Numerical Interests 
2 9 Related activities 

a • accountant 
b 9 banker 

c. fhysics 

d. ^^aeering 

C. Scientii^-., 

1 9 Physical 

a. interests In matter 

b. interests in motion 

2 9 Biological 

a. interests in plants 

b. interests in animals 

3 9 Chemical 

m 

D 9 Persuasive 

1 9 Interest' in people 
2 9 Related activities 

a 9 oral 

• * 

(1) sales 

(2) radio 

b. visual 

(1) t 9 v. 

(2) motion pictures 
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c . written 
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(1) advertising 

(2) writers 
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E. Artistic 

1* Aesthetic interests 
2* Related activities 

a. designing 

b. painting 

c. illustrating 

F. Literary 

l* interest in writing and language 
2* Related activities 

a • journalism 

b. law 

c. translating 
d • interpreting 

6. Musical 

1. Interest in Music 

2. Related activities 

a • composing 

b. singing 

c. playing an instrument 
d • dancing 

e • chorus 

H. Sociological 

1. Interest in people 
2 0 Related activities 

a • teaching 

b. religion 

c. social work 

d. personnel 

e. psychology 
£• government 

I. Commercial 

1. Interest in business 
2m Related activities 

» 

a • clerks 
b. managers 
c • owners 

d . purchasers 

n 
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Unit on Interest 



Suggested Activities and Projects 

X* Discussion on where interests originate# Are your 
Interests inherited from your parents? What are five 
Interest 8 you have in common with your parents? List 
at least five interests you do not share with your parents# 

2 2# From your survey of occupations in your English work 

study unit you are to answer the following questions* 

a# Is it possible to find people possessing the same 
Interests in different vocations? 
b# Is it possible to find people possessing different 
interests in the same vocations? 

X£ your answer is yes to either of these questions you 

should give specific examples* 

3# How may interests influence ones educational, social 
' and vocational plans? Observe friends and adults whose 
plans have been affected by their interests# 

4# Should a person continue in an occupation in which he 
is not interested? What are the chances of his success 

if he does? $111 he become interested in it if he keeps 

* 

at it long enough? Can a lack of interest be overcome? 

How many interests and abilities be related? 

5, Ask 3 persons who are interested in their work whether 
their interests came before they began to work or after- 
wards? Tabulate the findings of the class in a frequency 
distribution# 



6* The class will take the S,V«I«B» From the results of 
the S.V.I.B. the students will be grouped according to 
common interests. The students will be required to invest! 
gate job opportunities on the basis of their group 



interests. 



Case Study 







When John received his report card, he found defi- 
ciencies in English, mathematics, and history. He is a 
boy of unusual artistic ability who is always willing 
to contribute to all school activities where his talents 
can be utilized. He makes posters for plays and is a 
member of the orchestra, bond, and glee club. His 
mother came to school to consult his teachers because John 
couldn't explain why he had failed. After conferring with 
t;he teachers she found that her son has seldom had his 
homework done on time, and almost never had a lesson pre- 
pared unless continually checked by the teacher. 

Issues involved 

1, Is it fair for the teachers to penalize John when 
he gives so much of his time and talent to his school? 

2, Should he take part only in those subjects which 
he likes and for which he shows special ability? Why 
bother with subjects in which he is not interested? 

3, Is it necessary to emphasize passing in these sub- 
jects? Are there some subjects in which it is not neces- 
sary to do your best? 

4, If he is planning to be an architect or cartoonist 
or musician, what need will he have for the subjects 

In which he has failed? 

5, What should the school do to help him meet the 
situation successfully? Can John help himself to over- 
come these difficulties? How? What, if anything, should 
his parents do to help him? 

6, Is* John developing any undesirable attitudes or 
habits? What, if any? 

7, What will probably happen in the future if he fails 
to face this situation frankly? 

Usually the class is sympathetic and indulgent with 
John at first. Gradually they accuse him of self-indul- 

f ence, quitting, laying down on the job, and sacrificing 
or immediate advantages. His attitude is short- 
sighted, unfair to parents and school, and sure to re- 
sult in disappointment for himself. He must not get 
himself into habits of slovenly work, self-indulgence, 
and procrastination. These habits account for many 
failures. He must face the situation frankly, like a man, 
and do something. It is right and necessary for the 
school and his parents to insist on his maintaining a rea- 
sonable standard in his academic work before engaging 
in outside activities. Even athletes must maintain*, eli- 
gibility standards. He must not dissipate his energies. 

Pleasing and accommodating teachers is not necessarily getting an 

education, 12 
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The teacher does not owe a good mark to an accommodating pupil 
who has not mastered the course, but that teacher should put 
John* 8 education before his activities. 

I 
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;|. Allen, R.E. Case Ponference^Problems in Gro up Guidance. 

New York: Inor Publishing Company, 1933. 
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Students Name 
Handout Sheet #1 



Interest Log 

« 

Like to do In each 
• School Subjects 

i 

i 

I Hobbies 

i 

» 

i 

i . 

Leisure Time Activi- 
! ties 



Vacations 



Athletic Activities 



{ Jobs held 

\ 

T 

j[ 



Extra-curricular Activi- 
ties (Clubs & Activities] 



j » 

I 

i 

£ 

f 

f Types of Books read 




Date 

Interest Log 



Dislike in each 
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Students Name 
Handout Sheet #2 



Date 

Development of Interests 



Some intere8t8 in our lives change quite easily while 
others remain constant* In evaluating your own experience 
relate those Interests that have remained constant and those 
which have changed* In filling out the chart below you will 
be asked to explain why some of your interests have not been 
discarded while others hsve been* 



• Analysis of 

i 

; Constant 

Interests 


Interests 

Reasons why inter-, 
ests have remain- , 
ed constant 


• 

Discarded .Reasons whv inter- 
interests ests have been 

discarded 


^ 1, automobiles 


I have always like^ 
speed & excitement 


- i 

1 photography j 

i 


i 

It is too expensive 
land tedious* 

i 


1 2 * 






• 


1 • 3 - 






• 


i 4. 








I 5. 

1 


* 




• 


1 

6. 

1 








1 7 ’ 






• 


1 . •• 


• 




• 


I 9. 






a 

1 

i 


0 

- c 

o 

• 

i 

1 




i 

i 
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Interest References. 

Brewer, J.M. and Landy, Ed. Occupations Toda g. Chicago: 
Ginn, 1956. Chapter 111. 

Peterson, Eleanor. Successful Living. Chicago: Allyn 

and Bacon, 1959. Chapter 23. 

Robinson, Clark. School and Life. Hew York: Macmillan, 

1952. Part VII. 

Smith, Leonard. r.nrcer Planning. Hew York: Harper. & 

Brothers, 1959. 

Strang, Ruth. Educational Guidance . New York: Mac- 

millan, 1947. Chapter 3. 

Discovering Mvself . Chicago: National Forum* 1956. 

Chapter 32 . 



VISUAL AID : 

1. You and Your Work (Coronet) 
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Aptitudes 



l. Objectives 

1, Illustrate the relationship between abilities and 
aptitudes, 

2, Enable students to recognize that all jobs require 
various aptitudes, 

3, Encourage and aid students in analysing their ap- 
titudes , 

4, Enable students to use a knowledge of their apti- 
tudes in career planning. 

II. Meaning of Aptitudes 

A. Define Aptitudes 

1. potential 

2. ability 

B. Difference between aptitude and ability 

1. Aptitude 

a, natural tendency 

b. to learn something 

(1) aptitude to learn mechanical reason- 
ing. 

(2) aptitude to learn and differentiate 
musical sounds. 

2. Ability 

a. A + T ■ A (Aptitude + Training ■ Ability) 

b. learned 

c. present skill 

(1) example— ability to rebuild an engine 

(2) example-ability to play a musical 

instrument 

C. How can one determine his aptitudes 

1. school aptitude tests 

2. ones achievements 

a. high grades in art may be indicative of 
an aptitude in art 

b. playing on the baseball team may be indi- 
cative of a manual aptitude 

III. Developing Aptitudes 

A. Methods ,of development 

1. practice or use them 

2. training 



a • school 
b. work 



B, How can aptitudes be impaired 

1. age 

2. disease 

3 . overuse 

4. lack of u9e 

IV* Manual Aptitudes 

A* What are manual aptitudes 

1, capacity to perform 

2. muscular tasks 

3* manipulative taaks 
4* physical tasks 

B. Physical Capacities 

1* physical dexterity 
2. related activities 

a • tool -making 

b. die-making 

c. watchmaking 

C. Co-ordination 

1 . muscular control 

2. hand-eye 

3. hand -foot 

4. related activity 

a. punch operator 

b. sports car driver 

D . Rhythm 

1. smooth muscular functioning 

2. related activity 

a • violinist 

b. pianist 

E . Strength 

1. exerting muscles 

2. related activities 

c . \ 'Xing 

b. :.Motball 

c . laborer 






F, Speed of Movement 



1, Swiftness of muscle movement 

2. related activity 

a • packer 

b. surgeon 

c. assembler 

d . boxer 

6. Steadiness of Movement 

1. sure balance 

2, related activity 

a. juggling 

b. waitress 

c. surgeon 



H. Stamina 

1. Endurance qualities 

2. related activity 

a . boxing 

b. truckdriver 

c . laborer 



Mental Aptitudes 

A. Important in career planning 

1. Mental activities are made up of various 

2. Different occupations require various types of 

3. toowledge 6 of U menta l aptitudes are necessary for 
realistic career planning. 



B. Abstract and Verbal Reasoning 



1 . 

2 . 

3. 



►ility to grasp ideas 
nnprehend verbal relations 
isential for learning 



C. Spatial Relations 

1. Visualize objects and forms in the mind 

a. shapes 

b. sizes 

c. , characteristics 

2. Related Activities 



a . engineering 

b. art 

c. designing 




a. 



1 



wJiVfc. V ■■ 






D. 



Numerical or Arithmetical Reflsoning 



1 . 

2 . 

3 . 



4 . 



Capacity to compute figures or . 

Expression of ideas or forms in mathmatical 

formulas , A 

lingers t and ine relations between numbers and 



formulas 

related activities 



a . engineering 

b. physics 

c. data process ing 



E. Mechanical Comprehension 

1. visualize movement and motion 

2. ability to grasp and apply mechanical principles 

3. related activities 

a. mechanical engineering 

b. machine operating 

c. designing machines 
\ d. mechanical trades 

F, Musical Discrimination 

1. sense of hearing . .. 

2. ability to distinguish between sounds one hears 

3. related activities 

a. musicians 

b. composers 



VI* General Intelligence 

A, What is it 

1. No one accepted definition by all 

2. ability to understand and use ideas 

3. composed of various factors 

a. mental alertness 

b. common sense 

c. verbal intelligence 

d . ingenuity 
e* educability 

f. memory 

g. concentration 

h. reasoning 

B. Mental Alertness 

1. grasping ideas quickly 

2. related activity 

a. consulting work 

b. repair work 
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C. Common Sense 



1. application of knowledge to solution of daily 
problems 

2. ability to solve new problems 

D. Verbal Intelligence 

1. power to reason 

2* power to understand directions 

E . Ingenuity 

1. ability to devise new methods and techniques 

2, related activity 

a. designer 

b. methods engineer 

c. repair man 

F. Educability 

1. capacity to learn 

2. When known it can help predict your chances of 
success 



G* Memory 

1. capacity to focus attention on one task 

2. ability to resist distractions 

I. Reasoning 

1. organize facts 

2. explore facts 

3. drawing a meaningful conclusion based upon 
these facts 



VII. How does a person know if he has the aptitude for studying 
beyond high school 

A. Methods of obtaining information 

1. Rank in class 

2. Results of tests 
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a. academic aptitude 

b. educational achievement 

3. Comparison of academic aptitude tests 

a. below average technical or college student 

b. equal to average technical or college student 

c. above average technical or college student 

4. Belief of teachers 

a* probability of success in college 
b. probability of success in trade school 

21 
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I 

I 

I 

1 

3 



5 . 

6 . 



Condition of health 
Follow up alumni 



a. 

b. 



Those with similar background 

Those who have gone to the school of your 



interest. 
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Unit on Aptitudes 
Suggested Activities and Projects 

1. The class will devise their definitions of aptitude and 
ability. Students should attempt to give examples of each 
prior to class discussion and investigation of aptitudes. 

2. Does everyone possess the ability to do some things well? 
Can most of us do everything well? In your opinion are 
abilities as important as interests? 

3. The D.A.T. will be administered to all students. Those 
students who have common aptitudes will be separated into 
groups p which will investigate job opportunities on the 
basis of their aptitudes. 

4. Motion Picture Investigation 

Students who are interested in photography may volunteer 
for this project. Students will investigate jobs in their 
own community. They will take 8 mm or 16 mm movies of people 
involved in various occupations. From these films students 
will be asked to list the types of aptitudes and abilities 
which the workers are illustrating. 

5. The teacher will prepare a series of cards, The cards 
will present various details of fictitious individuals. 

Students are to attempt to predict the occupation which would 

fit this fictitious student. 

This activity will emphasize two important points. 

First,, the students will realize that a great deal of informa- 
tion must be investigated before a person can make a meaning- 
ful job choice. This will be clearly illustrated as students 
will experience difficulty in predictions until sufficient 



Unit on Aptitudes 

Suggested Activities and Projects (continued) 

information has been presented. Secondly students will be 
aware that aptitudes can be derived through an investigation 
of ones achievements. 

6. To what extent do students believe that abilities are 
inherited or learned. Students will investigate their aptitudes 
which seem to be inherited, basically the same as their 
parents. They will also determine those abilities which are 
different from their parents and attempt to explain how the 
similarities and differences occured. 

7. Work out a formula for making an unwise choice of an 
occupation. 

Examp le-- 

a. work one knows nothing about 

b. work outside your Interests 

c. work outside your abilities 

Ask the students why this is an unwise way of selecting 
a job. Can any students recount from their experience any 
friends, relatives or people who made their choices in this 
manner? What were the results? 



studying beyond high school* 



Rank in class 
Results of tests 
Comparison of Aptitude Tests 
Belief of Teachers 
Condition of Health 



if he 

1 i 

poor 

• 

. . . ,1 ■ . mj 


has the aptitude for 

! 1 , i 

fair Average j good e 
k 2 1 3 LA. — s 


ixcellent 
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i 
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Total 



! 



How do you rank? poor fair average good excellent 
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Students Name Date , 

Handout Sheet #1 Aptitude Log 

Aptitude Log 



Part Done Well Part Done Poorly 



School Subjects 






Jobs held 




* 


Hobbies 






Extra -Curricular 
(Clubs) 

(Organizations) 






Le sure time Activi- 
ties 




t 

! 



i . 
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I, Objectives ... 

X. Realization that all behavior is motivated. 

2. To demonstrate the relationship between needs 
and motivation. 

3. Examine some of the basic needs all m en POJ 8 ®®®* 

4, Stimulate student exploration of their individual 

needs and motivations. . 44 .j 

5, Student investigation of occupational opportunities 

based on their needs. 

II. The Nature of Needs 

A, Primary Needs . . 

1. All man have the same needs. 



a. 


food 


b. 


clothing 


c. 


shelter 



LII. 



2. Men differ in their satisfaction of needs. 

a. Some people like Italian food. 

b. Some people like ranch homes. 

c. Some people like Chinese food. 

d. Some people like split level homes. 

B. Restrictions on satisfaction of needs 

1. Social Demands , _ ... - . 

a. People are expected to eat with forks 

and Spoons. . . . 

b. Men are expected to remove hats in public 

c. Men are^ expected to serve their country. 

• » 

2. Legal Demands " ^ , . , 

a. Persons under 21 are forbidden to drink 

b. An individual wants a sports jacket but 

he can not break into a store and take one. 

C. S ummary . . . 

~T. “Afl men have basic needs. 

2. These needs can be satisfied in a variety of 

3. Society has placed social and legal limits on 
the satisfaction of needs. 

Divisions of Needs 
A, Organic needs or drives 

1, Needs of the body 

2, Types of Needs 

a • warmth 
b • cold 

c. pain 

d. thirst 



0 • 
f. 

6 • 



hunger 

sleep 

6ex 
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A 



B. 



General drives t _ . . 

1, Many activities can't be explained 
bodily needs. 

a. reading the newspaper 

b. painting 

c. listening to the radio 
d • skiing 

e, (etc.) 



in terms of 



2. Types of general drives which might lead to 
the above activities 

a. curiosity 

b. interest 

c. pleasure 
d • adventure 
e. fear 



C. Social Need 8 and Drives _ _ ‘ . . ^ 

1. Much behavior is motivated in quest of satisfying 

social goals. . 

2. Types of social needs Q12 dfc’3.VGS : 

a. social approval 

b. success 

c. to be like others 

d. status 

e. security 
f* power 

g, money 
n. Independence 
i* service to others 

j , pride 

k. love 

» • 

IV. further Exploration of Social and Personal Needs 

A. Social Approval 

1. Recognition by others 

2. Praise" 

a. makes one feel important 

b. gives one a sense of worth 

3. One will be impelled to work harder at something 
when given credit. 

B. Success , . . 

1. Feeling of accomplishment 

2. We enjoy doing those things we do best 

a. brings self satisfaction 

b. gives one a feeling of accomplishment 

3. We enjoy partaking in those activities where 
we achieve our goal. 



C. To Be Like Others 

1* Most people try to conform. 

a* give 8 them a feeling of security 
b. makes people feel comfortable 

2. Individuals engage in activities which are con- 
doned by the group* 
a* dress 
b* drinking 
c* smoking 



D* Status 

1* Position or rank to Which a person belongs 
2. Factors affecting statuo 

a* group to which one belongs 
b* desires of the Individual 
3* Why do people strive for' status? 
a* live in a certain way 
b* earn a certain amount of money 
c* to be treated in a certain way 
d* to be Important 
4* Symbols of adolescent status 
a* car 
b* clubs 
c* clothes 
d* ability to date 
e* athletics 
£• physique 

g* strength * . . . 

5* People strive to reach certain positions in life* 
Attainment of these positions will carry with 
them honors, rewards, privelegee* 

E. Security 

1. Being able to hold on to what one has 
2* Being positive that ones needs will be satisfied 
3* Fear of losing security is a strong source of 
motivation* 

a* losing ones status 
b* losing ones money 
c. losing ones power 
d* losing ones job 

F. Power 

1, Some people are driven to control mastery over 
a* people 
b* situations 

c« machines 

* 

2* The occupation becomes an outlet for this need 
of power* 



G. Money 

1. Used only as a medium of exchange 
.2. Not valuable in and of itself 

3. Ones needs will determine how much money cne 

4. Money h is 6 important to the extent it can satisfy 

ones needs • ' . 

5* Money has social significance 
a t can be a symbol of success 

b. con be a symbol of power 

c. can be a symbol of status 

H. Independence 

1. Desire to make ones own decisions 

2. Dissatisfied with being supervised by others 

3. Seeking self expression 



I. Service To Others 

1. Desire to help others - 

2. Greatest satisfaction comes from giving of 

oneself 
a . nurses 

b. clergy 

c. social worker 



J. Pride 

1. An opinion of oneself 

2. Pride of oneself 
a. dignity 

. b. self respect 



K. Love 



1. We try to please others 

2, Parents provide for their families 

3 a 0 £ providing things and opportunities 

for loved ones 

b. may choose an occupation wiich gives one 
more time to be with loved ones 



r, The Nature of Motivation 

One man wants to be a clergyman while another “rives 
: or election as a political leader. A young boy^can 
for the dav he is 17 and old enough to 
IJltfie for armed services. It is after 1 A.M. When John 
md A1 leave their dates off and head to Gray's Restaurant. 

All of these examples depict individuals in various 
states of need! Can ybu identify the basic needs which may 

be illustrated? 

1, service to others 
2 • power 

3, independence 

4. hunger oo 



r-** 
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VI. 



A. Define Motivation 



1 . 

2 . 

3. 



Behavior which is started by needs and directed 

toward goals. , 

Some condition which directs a person towar 



a goal. 

(Student Definition) 



B. How is a person motivated? 

1. We all have needs which must be satisfied. 

2. Unsatisfied needs cause disturbances. 

a. tension 

b. frustration 

c. irritation 

3 People h seek n to S alleviate these unsatisfied 
* needs. (MOTIVATION) , . * 

a. A person who has hunger pangs (tensions) 

is motivated to seek food. 

b. A person who is unhappy at his occupation 
may bs motivated to seek a new job. 

C. Are people always aware of their motivations? 



1 . 

2 . 



People are motivated by things they are unaware 
o£ 

Persons sometimes repress painful experience. 

a. situations that are embarrassing 

b. things one is ashemed of / 

c. experience in which guilt was involved 



Occupations are related to ones needs and motives. 

A. Occupations enable individuals to satisfy their 

needs , 

1. organic needs and drives 

2. general drives 

3. social needs and drives 



B. How con occupations satisfy needs 

1. Indirect satisfaction of needs 
a. Salary satisfies needs 

(1) purchase an automobile 

(2) purchase clothing 

(3) spend a weekend at the 
shore 

(4) by hunting equipment 

2. Direct Mean3 of satisfaction 

a. The job itself satisfy needs 

(1) policeman 

(2) truck driver 

(3) doctor 

(4) mechanic 



NEED 

belong to a group 
independence 

power 



NEED 

power 

independence 

status 

curiosity 
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C . Money as a sole means of satisfaction 

1. Insufficient if needs aren't satisfied 

2. Can lead to frustration, unhappy 

3. Give examples of needs that can not be satisfied 
by money 

a. self respect 

b. prestige 

c. acceptance by others 

4. List men whose prime motivation was not money 

a. Pope Paul 

b. Waiter Shirra 

c. Arnold Palmer 

d. Governor Rockerfellow 

e. General Eisenhower 

f. Martin Luther King 

D, An occupation may satisfy many needs 

1. Ilsas&er 

a. security 

b. prestige 

c* service to others 

d. authority 

2. Mechanic 

a. independence 

b. money 

c. curiosity 





A 



Unit on Needs and Motivations 
Suggested Activities and Projects 

X. Students will investigate money as a primary means of 
job satisfaction. Students will interview five adults 
and secure their opinions. Those who are being inter- 
viewed will be asked what factors they would investigate 
when searching for a new job. The class will tally the 
results in a frequency distribution. 

2. Students will investigate values. Students will inter- 
view three adults in an attempt to determine the pos- 
sessions they value most. Students will also compute 

the possessions they value most. A committee will 
compile and rank both student and adult possessions 
which they value most. 

3. Discontentment or unhappiness may arise from an unsatisfied 
need. Do you think discontentment is good or bad for 

an individual? How may. discontentment be a disadvantage 
or at times an advantage? Give specific examples. 

4. Do you know of anyone who has as much wealth or more 
than your family yet is discontented? Since this person 
is financially secure how can you explain his discontent- 
ment? 

5. Read the biography of an individual in whose footsteps you 
would like to follow. From this reading be prepared to 
discuss those factors which motivated the individual in his 
quest for success. 
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6. Have students make a list of the ten most desirable 
jobs. Upon finishing this task they should make a list 
of the ten least desirable jobs. Committees will then 
rank both groups of jobs in order of their frequency. 

The students should try to determine the following: 

a. What do the most desirable jobs seem to 
have in common? 

b, What do the least liked jobs seem to 
have in common? 

C. Is salary always a factor of the most 
desirable jobs? 

d. What might explain the fact that some of 

the most desirable jobs are not tne best 
paying jobs? 

7. Group Activity 

The class is to be divided into groups which will rolls 
play various social needs. The teacher will assign 
role playing situations based on the following 

social needs* 

a, aocial approval 

b, success 

c, to be like others 
do status 

e* security 

f . power 

g. money 

h. independence 

i. service to others 

j . pride 

k. love 

These social needs will be role played in work, social 
and school situations* 

8. Do all people entering the same occupation have similar 

needs, abilities and interests? Each group will invest!- 

gate this question and report to the class. 

Each group will interview five persons who are employed in 

the same occupation. As an example the five individuals may all 
be employed as bus drivers. 
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A. Case Study 

Mr. Jackson camfe to this country when a boy and learned 
to be a weaver in a mill. The only schooling he ever had 
was limited to the elementary grades and evening classes. 

One son, however, graduated from college, another from a ^ ine 
trade school; and a daughter is a teacher. All are doing 
well, have married, and have families. Mr. Jackson has a 
small mortgage on his home, which will be clear , in , f 0 f ®? lirrh 
years. Outside of the shop where he is employed, his church, 
and his immediate neighborhood, he is practically un “™^ n . 
the other citizens of the town. He has taken an active in- 
terest in his children’s problems, and when they were small 
he played with them whenever he could. 

Dr. Smith is an eminent physician, well-to-do financially, 
and the father of two daughters and a son. , H ® is 
of a national association of doctors, president of the local 
chamber of commerce, and a leader in several e 

zations. His professional, civic, and social J bli f a ^^ s f ^ ve 
demanded so much of his time that it has been impossible for 
him to spend much time with his family. His son fl 2i v 

of high school for three years but has never worked regularly. 

One daughter has left home to live in th ®. clt Y 

cannot get along with her parents; the other is having a aif 

ficult lime in getting through high school because of competing 

social interests. 
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B . Issues Involved 

1. Which man would you rather be at 60? Why? 

2. How much of the suceess of a man or a woman depends upon 
the success of his children? 



3. Will this be true of your parents? Can they be successful 
without your help? 

4. What kind of success does a normal boy or girl desire? . 

Do standards of success differ in different communities. 

Is anyone as much as a success as he would like to be. 

5. Do the elements of success vary in different centuries 
and in different communities? What are some of them. 

What can you do now to increase your own chance or suc- 
cess? Have you ever read ’’The Assessor Success, in 
The Trimmed Lamp, by 0. Henry? 

6. What part does money play in # success? Education? Social 
position? Business, industrial, or professional 

ship? The respect of your neighbors? Service to the com 
munity? A happy home and family life? 
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C. Summary of the travel and conclusions 



The claso is usually surprised at its can choice of the 
more successful man. The idea that the success of their parents 
depends largely on them also is a surprise. The importance 
of the human elements is gradually given greater recognition. 
Character, service, family are generally agreed to ]J e . . 

foundation of success** the rest is desirable but not essential. 
Very few pupils in school will claim that they have ever 
given this problem much thought. Most have accepted superficial 
standards such as money » position* elective office* etc# 




■ 

\ ^ 
A 



C(?3 



o 

ERIC 



Allen 



R .E , Ca se Conference Pro blems^ 
Mew York i Xnor publishing Company 



in ftr oup Guidance . 
7~D33. 



40 



Students Noma 
Handout Sheet #1 



Example* *The Embarrassed Driver 



Joe had his license for a week and felt as though he had 
It made* After all, he had waited until he was 17 even though 
some of his buddies were driving on the sneak at 15 and 16. 

^ was a Saturday night when three couples decided to 
drive to Seaside. Joe felt 10 feet tall as he opened up 
his car. Suddenly Jos hit a telephone pole as his attention 
had shifted toward his date. He had taken his eye off 
the road for only a split second. 

Fortunately, no one was hurt in the accident. After 
realising that no serious damage had taken place, the group 
began to make fun of Joe's driving techniques. The pride 
which Joe had felt was now completely lost as he was over* 
wfe&lmad by embarrassment. 

As the months passed by, Joe had completely forgotten 
about this incident. Such an experience was too painful to 
remember and striking it from his conscious memory was a way 
in which Joe handled the problem. At the same time it was 
quite noticeable that Joa had taken a dislike toward driving, 
when questioned about this d is kike Joe was heard to say 
there arc too many cars and maniacs on the road.* 1 



Date 

Case Study 



Your reac t ions to the Embarrassed Driver- 

»w > — mttt m mm m m mMtasmmrnmmm mmmmmmmimmm w 

1. What factors motivated Jos to drive his car to Seaside? 
Have you been involved in a situation similar to this? What 
motivated you? 

2 0 Do you feel the group was really trying to hurt Joe with 
their criticisms? Have you boon involved in a situation where 
the group ridiculed or criticised an individual? Hot? did the 
individual react? 

3. Joe was quoted as saying ,r there are too many cars and 
maniacs on the road". Do you think this was valid reasoning 
on his part? Bo prepared to explain. 

4. If you were in Joe's poiition how would you have handled 
the situation? 

5. Can you think of any situation which has been completely 
forgotten by a friend. What ware the circumstances surround- 
ing the situation? Why have you remembered the situation 
while your friend has forgotten it? 



Students Name 
Handout Sheet # z 



Date 

Job Satisfiers 



Type of Jobs 



Needs which 
it satisfies 



1* truck driver 
2. . postman 
3* draftsman 
4* mechanic 
5 . lawyer 
6* teacher 

7. merchant 

8, salesman 

9* electrician 
10* presser 
11. machinist 



12* commerical artist 

13. policeman 

14. social worker 
15* :v.outician 

Some of these jobs may satisfy various needs. Students 
are to list as many satisfiers as they can. 
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Unit on Attitudes 



I. Objectives 

1. Make students aware that attitudes motivate their 
behavior. 

2. Many attitudes are formed during childhood. 

3. Since many attitudes are unconsciously formed 
we should continue to evaluate their validity. 

s Understand how attitudes may be formed. 

5. Realize that changing attitudes is a difficult 
task. 



II. Definition of attitudes and beliefs 

A. D ^ in | 0 ®^^e d (f a vora b le) or negative (unfavorable) 

2. Reactions to objects, person, situations. 

B. Effect of attitudes . fl<! 

1 Persons react m accordance to attitudes. 

2. Favorable attitudes enable persons to be 
happy j contented, successful. 

3. Unfavorable attitudes can lead to frustration, 
resentment, failure. 

C. Define belief # « c^afs^isnt or 

1, Acceptance or rejection of a statement 

2. Held°without strong emotional feelings toward 

0 L aS (eKampler t I 1 Siiieve it will be warm 

tomorrow. 

b. (example) I believe school begins on 

September 7 • 



II, Development of attitudes and beliefs 

A. Cultural Factors 

1. Define Culture . 

a. customs and traditions or a people. 

b. beliefs and attitudes toward important 
aspects of life - 

2. Transfer of Culture 

a. radio, T.V., newspapers 

b„ . school , . - . , 

c ?&ilosophy on which nation was developed 
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B. F j“ il J 6 g5^i“otion of parental attitudes 

I*. Child t identification with parental 
attitudes 

2. Psychological Studies attitudes 

a. Measurement of parental-child attituoM 

b. Results have confirmed a direct rel 

8 Sl P (example) Most individuals belongt 0 

the same political party 
of their parents. 

2. (example) Most individuals- espouse 
- the same religion as tneir 

parents • 

C. Peer Group Influences 

1. Definitions . 

a. Peer-a person of the same rank 

b „ Group- two or more persons . 

1. Whose behavior is interdependent 

2. Sharing common beliefs, values, 
norms 

2 - G ^ UP Ido!e^en^ovas n from a state of dependency 

to independenc a _ 

b. Adolescent relies more on group than 

^1, Seeks, group * s companionship and enter- 
tainment . . _ „ 

2. Needs emotional and social support 

3. Strict adherence to group norms • M 

a. Beliefs peer opinions and actions probably 

correct 

b. Fear of being ousted from the group 

D. Information influences attitudes 

1- How one acquires information , . 

a. Beliefs and opinions sometimes based 

b. Prejudiced attitudes based on insufficient 
and inaccurate information. 

2. Fallacious reasoning 

a. Jane is a blond 

b. Jane is dumb 

c. Therefore all blonds are dumb 

RESULT* The use of reasoning based on partial truth has 
1 led to an inaccurate generalization. 

E. Authorities influence attitudes 

1. People rely on authorities 

a. Do not have access to facts . 

b. Unable to formulate beliefs from informa- 

(1) example- The President says we need 
,p.;u 2 nti. ballistic missies. 
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Limitations of Authorities 

• Authorities*" to ve lelfinterel M . biases , 

and needs which a . ffect R t ^®J r ° U issSe^ 
c. Authorities sometimes speak on issues 

outside their competence. 



Suggested Activities and Projects for Unit On Attitudes 

Note: These activities and projects were designed to sup- 

plement the preceding discussion areas 

1. What are some of the various peer groups you belong 
to? What are the attitudes and beliefs which these groups 
espouse. Why might another person want to join your group? 

2. Upon viewing T.V, and listening to radio you will 
notice that many of the commercials and advertisements are 
designed to make your beliefs and attitudes sympathetic 
toward their cause. 

State at least 4 techniques which are attempted in an 
effort to change your attitudes or beliefs. 

Note: This activity may be used to reinforce the English 

unit on Methods of Propaganda. 

3. One of the chief aims of education, government, business, 
religion, etc. is to emphasize and encourage positive at- 
titudes. The successful salesman, clergyman, teacher, and 
politician can influence your attitudes and beliefs. 

How would you go about changing the attitude or belief 
of someone else. Write some of the methods you would employ. 
( OROUP Divide the class into groups of 5. Three 

members will attempt, to change the attitude of two members. 

The group will then report on its success or failure. If 
there was no change in attitude the group should be prepared, 
to tell the class the methods they employed, why they failed 
and what they might have attempted. 

4. Divide the class into groups of five (GROUP WORK.) • Each 
group will illustrate why total reliance on authorities should 
be limited. From magazines, radio, T.V. books, etc. they 

are to point out how some authorities in American life: 
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1. disagree among themselves 

2. illustrate attitudes which reflect self interests, 
biases and needs 

3. speak on issues outside their competence 

5. Illustrate the effect of peer groups influence. All 
students in the group will give the same wrong answer to this 
problem. One person will know nothing of the group's plan 

to give this answer • 



Question: Which "T" is largest 




The group will respond to b as the correct answer. 
If the experimental subject agrees with the group, he will 

then be asked? 

1, How did you feel? 

2, Why did you give b as your response? 
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mm OUT ACTIVITIES 

NOTE: It is suggested that these 

tributed to all students „ 
reinforcing and clarifying 
,,. t on attitudes and beliefs. 



hand out sheet be dis- 
They can be used for 
the discussion unit 



Students Name 
Hand Out Sheet No. 1 



( Attitude Checklist) 



Date 



Attitudes once formed can become a powerful influence in 
the behavior of a person. 



ni^ect^ons Rate yourself on the following c Q te Sories. Give 
Di.ect._ons Kace >° f # l Qn those i tems you feel. strongly 

for and a 5 for those items you feel strongly 
against. If you ore neutral rate yourself a 3. 



Knnd Out Sheet 



Industrial Prep Program 

homework 

teachers 

girls 

draft 

driving age at 21 



College Prep Program 
welfare 

Indianapolis 500 
Metropolitan Opera 



Think for a moment about those items which you 
a5. .As youread these items did you g^^ruLg the 5 ' 

EMSS ifis blacker e that the°oUher ratings? Did your ex- 

session change as you read tru. i-cmf 

pre but some of the reactions which may have been 

r^spon^“s°on t your°part t indicate^that* , you e vil? , re3ct m otrongiy 

toward similar items if they occur in the future. 
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Students Name 
Hand Out Sheet No. 2 



Date 

Parental Beliefs and Attitudes 



Directions : -.jg - 5^^^^ 

with and defend those you are in accord with. 

Check those you accept and those you reject. ^ REJECT 

example (1) One should attend church every week. "***'“ 

example (2) People should not drink. 

example (3) Everyone should go to college. 






*** 



1. 

2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 

9. 

10 . 
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Students Name 
Hand Out Sheet No. 3 



Date 

Attitude Questionnaire 



All of U? have developed certain beliefs and attitudes 
toward life. 



Directions i 



You are to list 5 beliefs or attitudes 
which you hold toward school, work, 
and home. 



A. Beliefs or frisg&EatoB:' toward school 



l. 



2 . 



3. 



4. 



5. 

B. Beliefs or attitudes toward work 



1. 



2 . 



3. 



4. 

5. 

C. Beliefs or attitudes toward home 

1. 

2 . 

3. 

4. 

5. 
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UNIT ON PREJUDICE 



I. Objective.* 



n 



ii. 



I] Sr^judicea ^i^d 3 uals«e a ^^?e n of ‘their 

3 Prejudices are sustained because they fulfill 
4 ’ | r 0 1nccu?r,ge e stuae„t evaluation of their attitudes 
and prejudice. 

Where do Prejudice Begin 
A. Define Prejudice 

I; P Bas; J d U ofCulcdge i of i ’frac e rather than of 

3. Stereotyping 8 of individuals 

a. (example) All Italians who were ever born 

were wines . 

b. (example) Ail Scotchman who were ever 

born were stingy. 

B. Prejudices are learned 

j: K.aASs sasss .« 

their parents * « • - - 

f\ t n ^U4 1 



3. 
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Small children show no race prejudice 

C. Where are prejudices taught? 

1. parents 
2 „ peers 

3. teachers 

4. .'mass media 

a . newspapers 

b. T.V. 

c. radio 
<3 , books 

e. magazines 

D. Kow are prejudices taught? 

1 contact with the prejudiced S ro VP , 

2* contact with people who are prejudiced 

„ Manv people have formed prejudice against 
* minority groups even though there has 

1 ^vo^i npe C Survey) Strongest resentment 
' against Catholics and Jews where their 

numbers were fewest. (Fortune Vo,.. 36 Oct. TOO 
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E, Prejudice is an attitude 

1, Strong negative feeling of hostility 

2. Directed at various groups 

a. Racial 

(a) Negro 

(b) Chinese 

b. Religions 

(1) Catholics 

(2) Jews 

(3) Moslem 

c. Vocational 

(1) Politicians 

(2) Police 

F. Lessening of Prejudice 



^^S°pr!jo^ef with group they are 



1. 

2 . 



a. ) Measurement of white soldiers after 

serving in intergrated unit 

b. ) Amount of prejudice drastically re- 

duced 

G. Stages of Prejudice 

1. Child learns a group is bad. . 

2. As he grows he learns more specific things 

3. He generalises and attributes tease bad things 
to the entire group. 
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III. Why are Prejudices sustained 

A. Satisfies frustrated needs 



1. 

2 . 

3. 



Need for status and importance 
Artificial ranking makes individuals 
Poor* uneducated, unimportant persons 
superior to prejudiced group 



superior 

become 



B. Outlet for aggression 

1. Hostility and aggression originate when a 
person is frustrated 

o. blocked in ones goal 
b. unable to succeed 

2. Hostility and aggression cannot alwayo be tak- 
en out on source of frustration 
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a . Substituted toward on "inferior group" 

b. (example) Lieutenant chews our sargeant 

who chews our private who 
kicks dog. 



C. Scapegoating 

1* Blame others for your misfortune 

2. Common among those who suffer from political, 
economic or social frustration, 

a, ) Hitler blamed Jews for Germans economic 

and social problems in 1930's, 

b. ) Christians were persecuted by Roman 

Emperor Nero. 

D. Perception and judgement 

1, Define perception 

a. ) that which you are aware of 

b, ) your attitudes, beliefs, values and 

needs affect your perception 

2. Prejudice affects ones perception 

a. ) (example) Belief that Mexicans are dirty 

and ignorant. 

b. ) (example) Individual will be especially 

aware of dirty and ignorant 
Mexicans 

c. ) (example) The individual will not be 

aware of intelligent clean 
Mexicans 

E. Fear and ignorance 

1. People become anxious of that which is un- 
known, different, 

2, K: :iy superstitions arise concerning these 
groups , 





XV. What can be done to c"~rcora2 prejudices 
A. Group itiev 

1, Fostering education and learning so as to 
understand the other group. 

2. Work in groups which are different than 
yours, 

3, V : ~2< for legislation to protect all groups 
tv. the society. 

4. Seek improved economic and social conditions 
for all. 
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Individual Action 



1. Examine your own thoughts to determine pre- 
judices? 

2. Ask - How was this prejudice or attitude ac- 
quired? 

3. Is this prejudice based on fact and contact 
or myth and heresay? 

4. Make an effort to obtain first hand informa- 
tion through contact with the minority group. 

5. Judge all people as individuals rather than as 
a group entity. 
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Unit on Prejudice 
Suggested Activities and Projects 

1. Group Work -Each group will be composed of five students 

who will construct a definition of prejudice. 

The group will also try to determine the 
characteristics of people who appear to be 
prejudice. 

2. Students are assigned to read a local newspaper or maga- 
zine. They are to locate five examples which in their 
opinion exemplifies prejudice. These articles will be 
brought to class for inspection and discussion. 

3. Is there any real difference between physical and mental 
cruelty? Why is it that some people who would not strike 
or injure a disabled person would be cruel to persons 

who are different? Is ignorance of the nature and extent 

of mental cruelty any excuse for it? 

4. Group Work- (Groups of five) What are some of the tech- 
niques people use in an effort to disguise their prejudices? 
Are all prejudices easily observable and open to recogni- 
tion? What are soma subtle forms of prejudice which you 
have observed? 

5. The class will be presented with an ambiguous picture. 

A scene will depict two boys who seem to be running 

away from a burglarized store. One boy will be white and 
one boy will be negro. The picture will be flashed for 
a very short time for class observation. 

The students will be asked to report on the situation 
seen in the picture. The teacher’s questioning will be 
designed to elicit what has occur ed and who is involved. 



The students will try to explain why they chose the answers 
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6, A mock fight scene will be started in class. One individual 
involved will be a student who has been in constant trouble 
which includes fighting. The other individual will be a 
student who is quiet and well respected. The quiet student 
will be instructed to begin the fight. 

Students observations of the situation will be surveyed. 

The students v?ill be questioned as to what occur ed, who 
was at fault, and why it occurred? 
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Students Name 
Hand Out Sheet #1 



Date 

Opinion Quiz 



True and Folse opinion quiz 

I. Frenchmen ore more immoral than Americans. 

2. A Catholic cannot be a good American because, 

when it comes to a show down he will obey the 
Pope rather than the President. 

3 . All Negroes are musical. 

4 . Jews are notorious international bankers. 

5 . Most Jews ore Communists. 

6. Scotchman are stingier than Americans, 

7. Rcdativeiy more crimes are committed by foreigners 

than by native born Americans. 

8. A the lots arc not governed by allegisnce to any 

code of ethics. 

9. All Orientals are deceitful, cunning, and un- 
scrupulous. 

,10. All Italians are wines. 

II. Men can reason better than women. 

„12. Blondes are mor^. fickle than brunettes. 

13. Americans have a better sense of humor than English- 
man . 

14, Members of the white race are born with better 

brains than members of any other race. 

Each student is given a copy of the above true and 
falsa opinion quia. He is to mark T to the left* of those 
answers which are true and F to the left of those answers 
which ore false. All of the above answers are unquestionably 
false. 



Students Name 
Handout Sheet #2 



Date 

Character Quiz 



This is a character quiz which is designed to explore 

your beliefs of various groups. 

You are to rank each group in terms of the following 

system. 




TOTAL 
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Students Name 




Date 


Handout Sheet #3 




Contributions of Im- 
migrants 


Name 


Country 


Field of Work 


1, Andretti 


Italy 


Race Driver 



4 . 

] 

5 . 

! 

6 . 

7 . 

8 . 

9 . 
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0 
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10 . 

11 . 



12 . 

13 . 

14 . 

15 . 
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VISUAL AIDS : 

1. Our Basic Civil Rights (Coronet) 

2. Who Are The People Of America? (Coronet) 
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FACING AND RESOLVING PROBLEMS UNIT 



I, Objectives 

1. Realization that adjustment is predicated on facing 
and solving problems* 

2* Investigate common problems faced by adolescents* 

3 4 Examine evasive methods of problem solving* 

4* Examine various methods of investigating and solving 
problems* 

II* Problems 

A* Define , problem 

l e (Question proposed for solution 
2* A' perplexing question concerning 
a B situation 
b* person 

* « 

Summary - Ail people have problems since they are con- 
stantly faced with questions that must be answered or 
solved « 

B* Satisfaction of Needs, . , 

1. All persons strive to satisfy their needs. 

a* organic drives or needs 
b, general drives 
c* social drives or needs 

2. Inability to satisfy needs 

a. feeling of insecurity 

b. restlessness 
c* anxiety 

d « tension 
e. depression 

III* Interference with the Satisfaction of Needs 
A* 



Personal Factors 

1., Something about the parson himself 
a* limited intelligence 
b 0 poor co-ordination 
Co bad temper 
d« nervousness 
e» lack of confidence 
£* poor vision 
go poor hearing 
h c overweight 
i 0 physical defects 
j. etc* 

2. A combination of these factors may deter an in- 
dividual from satisfaction cf 
do social drives 
b, organic drives 
c „ genera 1 dr ive s 
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B» Environmental Factors 

1. Something in the surroundings or environment 

a. lack of money 

b. peer group 

c* city where one dwells 

d. high school 

e, types of academic' courses 
£•. extra curricular activities 
g. job opportunities 

h* type 8 of specialized training 
i* etc* . 

2. A combination of these* factors may deter on 
individual from satisfaction of 

a, social drives 
b« organic drives 
c o genera 1 dr ive s 



C* Conflicting Motives ■ 

1, An individual wants to satisfy two needs* 

2* A decision must be made between two alterna- 
tives<> 

3* Problem' Situation: ' ‘ * 4o . 

Jos is a member of the football team and is in 
training for the upcoming championship game* 

He has been invited to a late party but realizes 
he cannot keep training and still acccp~ the in~ 
vitation* Here is a conflict between two desires 
which is just as much an obstacle as are the per- 
sonal mid environmental factors* 
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Solving Problems Vs* Evading Problems 



A. 



How 

1 * 

2 . 



are people' motivated to solve problems? t 
Lack of satisfaction of need on problem brings 

tensions* ‘ ‘ . . 

Individuals are motivated to activity in an 

effort to solve their problem* 



B* Meeting Problems Means Activity 

1, Individuals will react differently to Uie same 

need or problem# 

2* Problem Situation: " „ ^ ^ , 

Three individuals have a desire for status and 

p2TCSfcig©« M y a . 

a c Joe seeks it by drinking* 

b* John finds it" thro ugh participation on the 

c«. A1 finds it be racing hi3 car at the drags# 
3, Individuals rely on methods which were success- 
ful in the past* ^ , 4 

a. John became ill when he had to speak in 

front of the class* . . 

b. John becomes ill at work when it is his 
turn to give a progress report* 
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V. Defense Mechanisms 



A, What ere they? 

1* Unconscious methods of behaving 
2, They allow us to cope with anxiety or reduce 
tension* 

B. How are they formed? 

1. Needs arouse tensions and anxieties in individuals* 

2. Individual is motivated, 

a, solve the problem 

b, reduce anxiety and tension 

3, Inability to face the problem 

a, use of defense mechanisms 

b, avoids problem 

c*, reduces anxieties 

4, Example of a defensive mechanism to avoid a problem 

"* Tension may be relieved by an activity which is 
really an evasion of the existing problem, John had 
a' tendency to complain that a job requirement was un- 
fair or getting someone else to do the job. In this 
way John could not hope to achieve any amount of success, 
John was able to evade the problem' and was relieved of 

the tension which lack of success aroused, 

#» • •» 



71, Evading Problems Through Defense Mechanisms 



A o Rations lisa t ion 

1, Justification 
a • thinking 
b , feeling 
Co acting 



2, Unconscious Process 

a, a process one is unaware of 

b, a lie or excuse for ones behavior 



3. 



Purpose 

a, helps to explain \tfhy you 

b, helps to why year. 



didn’t do something 

no$dd*C 'do. uoja&S$i£!@&, 



Mai or rut 
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They defend a person from*' examining the real 
reasons of his behavior* which are painful. 



4, Examples of Rationalization 

a, I would have getten an A in class but the 
teacher has it in for me. 

The individual probably didn’t deserve the 
A but that was the excuse he gave himself, . 

b, Tom would have made the team if he didn’t 
have to work,* 

Tom was not capable of making the team 
and used his work as an excuse. 



B. Projection 

1. Unconscious Process 

2. Ascribe to others ones own undesirable attitude* 

3. Kelps individual defend against their own weak- 
nesses* 

4. Examples of projection 

a* If a person has a tendency to be cruel 
to people yet knows thi& is wrong, he 
may accuse other people of being cruel* 
b* A person may have a tendency to cheat on 
a test 1 and may defend himself by saying 
that others cheat. 

C. Daydreams 

■ *1, ’ Substitutes for reality and accomplishment 

2* Method of- escaping real life' 

3* Examples of daydreaming 

a* Bill was. a big-boy who had a good physique. 
He would often, daydream of daring exploi ts 
on the football team. This became a 
substitute for actually playing, 

b. A1 often daydreamed that he was a great 
singer and was widely admired and praised. 



D. Repression 

1. A person forgets 

a. things which make him anxious 

b. things which make him uncomfortable 

2. Convenient way to avoid problems 

3. Examples of repression 

a. X can forget the dentist appointment be- 
cause X am anxious about the drill. 

b. The individual who Dor gets to bring his 
report card home relieves the anxiety 
which would come from parental disapproval. 

E. Displacement or Substitution 

1. Method of transferring hostility 

a. from ideas and person 
b, to other ideas and persons 

2. Why do persons use displacement? 

a. inability to take out hostility one ones boss 

b. situation beyond ones control 

3. Examples of displacement 

a. Your father has had a hard day at the office 
and takes it out on you even though you 
haven't irrated him. 

b. Mickey Mantle strikes out and throws his 
helmet. He has displaced his frustration 
and hostility onto the helmet. 

F. Regression 

1, Return to a early or primitive form of behavior 

2. Childish reactions 

a . crying 

b. pouting 

c. tantrums 

d . anger 
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3. Examples of Regression , . . 

a* John is inducted into the service but is 
continually homesick* His thoughts revert 
back to those satisfying situations which 

occured at home* , , . 

b* A person who goes to bed with the slightest 
cold may be regressing to* behavior which, 
in childhood brought him &£■ Taction aaci at- 
tention. 



Go Compensation 

1, Individual inadequacy 

a , weakness 

b** undesirable trait 

2, Reaction of individual *' 

a* development of sh asset „ 

b* substitute this asset to compensate ror 
a weakness 

3* Examples of compensation: _ . 

a* An individual who isn't successful in 

Gch&ol ti’ies to be successful in athletics, 
be John" is net very popular and tries to com- 
pensate for this weakness by driving his 
school mates to school* . 

c* Sam was the samllest boy in the gang* How- 
ever, ha became the most daring and crimina 
in Girder to achieve status among the older 
boys* 



I!* Temper 

1. Frustration of a need 

a* individuals become angry 
b 0 individuals become quarrelsome 

2 , Temper 

a. reduce tension 

b*. do not resolve the problem 

3*. Examples of using ons3 temper: " 

a* John is unable to finish his part of the 
group problem. He grows intolerant, be- 
comes atigrv and loses his temper * 
b* A1 :Ls caught looking at a 3rd. strike *‘ He 
vehemently condems the umpire during a 
fit of anger* 



Bragging 

1 0 Is* a means of covering up ones weakness * 

2 0 Enables a person to think more highly ot him- 
self, * 

3* Draws attention to a person^ 

4, Examples of bragging's “ *“ 

a, John is continually bragging about h&8 
ability to handle his car* He has never 
really been** successful but finds the at- 
tention rewarding** * 

b 0 Jim* continually brags about his explorts 

as a lady's man* 
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J. Clowning 

1„ Used to attract attention 
2* Used as a substitute 

a, feel successful 

b, be important 

c, for recognition 

3. Covers ones inadequacies** , 

a. enable's the person to seem witty and clever 
bo makes a person feel superior since others 
are the brunt of his jokes 

a. A1 made John the brunt of his jokes and thus 

felt superior* ’ 

b. Jim would constantly clown around while 
bowling. PeopJ-s didn't really notice hio 
lack of skill due to his constant clowning * 

K. Bullying . “ “ . 

1, Used to attract attention 

2, Used to build up self-sufficiency 

a, individual feels insecure 

b. individual feels inadequate 
' 3» Gives one a feeling of 

a • power 

b* authority . 

c‘o status 

4« Example or bullying: . * „ . , . . 

a# Ufif£ was a poo*£ sfcudsxifc and j?6SGnfc©d oGu.ng 

at the bottom of the class «. He began to 
push students around as his scholastic 
achievements began to drop* He gained a 
sense of importance from these tactics*. . 
bo John developed into a bully when he rouna 
that he gained great respect from other • 
students c 

L. Illness (psychological catise) . ■■ .. . 

1 4 Aid 3 a per soii in escaping from his real problems* 

2* Imagined illness *• • 

a. Medical exams indicates there is nothing 

physically wrong* * • , . 

b* People suffer from headaches, backaches, 
upset stomaches, etc* 

3* Why do people become ill? • . ••• . 

,..a, avoids distasteful situations 
’ b‘, brings sympathy and attention . ... 

... cV helps them avoid responsibility 
4» Examples'* Of* illness: ... 

a* Each time Jack is on the verge of ending 
hib dating relationship with" Sue . she sud- 
. denly develops headaches* Jock becomes 
more attentive and sympathetic toward Sue 

b. Jack suddenly becomes ill when he kiiowo 
Xt is his turn to climb, the aign acafrcid 
at work 0 
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VII. Six step Attack on Problems 

A. State your problem cleanly. 

1, What 13 it you wont to accomplish? 

2, Write the main problem, 

3, State it in specific terms, 

B. list the obstacles that keep you from solving this 

problem^ s , jhan obstao i e8 stand in the way 

of ones goals, 

2, ^g^^psrsonal . Gom'ething about the person inter- 
feres with attaining the desired goal 
b environmental — something in the environ- 
* ZfiSferes with attaining the deaired 

c. realize ones limitations in relation to 
realistic goals 

(1) ability 

(2) interest 

(3) intelligence 

C, Ust the assets you have_ to work with in solving 

Us? the* experience and knowledge of others, 

2, Think of abilities and skills you used in the 

past, 

»• ir SxSfS"b*°“»s «r ?“‘5K erar • 

2, The more solutions one can devise uh- buttei 
chance of finding the best solution, 

E Try to forecast the results of each of the * 

1. Try to imagine what the solution would be liK , 

9 tvv to eet evidence on the proposed solution ® 

I*, ihl option should be baseS on realistic needs. 

F. VJhat is the best solution for me? 

1 9 Does it give you what you want? . - . 

2. If others are involved, is your solution fair 

3. Do your ^friends and family approve of, your solutiono 



VIII. How doss one obtain help for a problem? 



! 
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'* . J i° a 8*“ oan not looa£e 

I; end distress 

a 0 Yf vou continually blame others for your problem, 

5 x? vou are unable to -list your resources which can 
aid" you in solving the problem,^ 
z rf vhur solutions arc unroa?.iSw.-.Co , . « . . 

?: if y?u dissatiofied with your proposed solutions 

8* if continuing time brings you ao oloaat to a solu 
tion, . V( . 

A7 W 
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-B, VThere to get help 

1. Your family 

2. Your counselor 

3. Your teachers 

4. Your friends = . 

5. Your minister ’ 

6. Understanding adult 
7 # Family doctor 

C, Get os much information as possible, 

1. Read books and' pamphlets that give problem 
so Ivin's information and aava.ee* 
a* Many problems are not unique, 
be Reading can give you ideas of how others 
solved similar problems, 

2* Talk your problem over with your friends 

8 a! °Disoussibns can otimulste 
be Additional information may lead to solving 

the problem, . 

* - 

3 o Talk over your problems with an understanding 

adult o . . , . 

a, leads to new insights 

b. Use an older person’s experience to facil.uafce 
solving the problem • 

4 ‘ "®* P You r must”be ready to act upon the problem, 
be The final decision is yours, 

D e You and your work .... 

1* Survey those fields in which you already have 

2 0 Study your self "to see whether you have | 

that would be particular assets in a particular 

3 0 ‘Evaluate the opportunity for advancement the 

4e Determine hew the job will contribute to your 
general needs. 
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Unit on Problem Solving 

Suggested Activities and Projects 
1. Do you think it is wise for people to avoid situations 
where problems might arise? From your observations what are 
the characteristics people display when they are expariencing 
difficult problems? 

2* Do well adjusted people seem to have any similarities 
in the viay they handle problems? You are to interview three 
persons who you respect a great deal and who seem to be well 
adjusted. Ask these persons how they go about meeting 
problems which arise. Try to write down their plan of attack. 

What similarities do you see in their approach? 

3. Self adjustment is a neeessary quality of good mental health 
What seem to be the characteristics of the well adjusted 
person? What are those of the poorly adjusted person? 

4. Administer the S.R.A. Youth Inventory or a similar such 
test. The results of each individual will be kept anonymous. 

The general results will be plotted in a frequency distribution. 

5. From the results of the inventory the most recurring 
problems will be identified. Students will role play these 
problem situations before the class. All individuals in the 
class will try to decide how the problem could be handled. 

6. Panel discussions will be used to discuss some of the 
common problems extracted from the S.R.A, inventory. Both 
parties in the problem will be represented on the panel. If 
their is a student parent conflict then the panel will consist 
of individuals representing the views of both students and 

parents. 



a o 



?1 



7. This activity will consist of tope recording sessions. 

Students will role play situations involving the use of 
defense mechanisms . Students will be asked to identify the 
types of defence mechanisms which are being broadcast. 

8. On the job interviews will be used to illustrate that 
something regarded as a problem to one person may actually be 
regarded as s challenging part of a job to another person. 

The student v:ill interview five persons in the type of oc- 
cupation he would some day like to enter . 

Students will ask the workers to discuss the major problems 
in the job and how to overcome them. They will also seek 
to uncover information concerning the advantages and dis- 
advantages of the job. Their comparisons will be reported 
to the entire class. 

9. All students will be asked to use the 6 step attack on 
solving problems. The teacher will select common problems 
faced by the group. The class. will be divided into groups 
and wil). outline a tentative solution to the problem by 
using tho 6 step attack. The groups will then compare their 
solutions for discussionpand evaluation. 
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INDUSTRIAL PREP MATHEMATICS II 



Industrial Prep Mathematics II has been developed to 
extend the student’s knowledge of those topics in mathematics 
which are fundamental for further technical study. The 
Industrial Prep Mathematics II course has dropped the lead 
role used by the first -year course. During the junior year 
Industrial Prep Mathematics II plays a supporting role for 
Industrial Prep Physics. It also plays a minor role in sup- 
porting the Industrial Prep English Teacher during that 
course's study of borrowing money for the purchase of a 
car. 

The major topics studied in Industrial Prep Mathematics 
II are: Introduction to Algebra , Introduction to Vectors, 

Introduction to Simple Machines, and Introduction to Electricity. 
In each topic, the teacher stresses those fundamentals 
of mathematics which will be used by the Industrial Prep 
Physics teacher. The mathematics instructor also stresses 
those types of calculation, and manipulative skills which help 
improve the students' capability in their study of physics. 

The approach is much the same as that used in the 
sophomore year. A daily presentation is accompanied by 
classwork and homework assignments and tests. 






Introduction to Algebra 
Lesson I 



I. Introduction to the slide rule. 

A. Each student receives a twelve-inch slide rule. 

1. Teacher, using demonstration slide ru * e i 

a. Identifies parts: body, slide, hairline- 

indicator. 

b. Explains care of slide rule. 

c. Purpose of slide rule. 

B. Teacher demonstrates scale markings on C and D scales. 

1 # Use demonstration rule with all scales 
covered except for C and D scales. 

2. Note that scale markings on C and D scales are 

the same. . , _ 

3. Explain that scale markings represent numbers 

from 1 to 10. 

C. Demonstrate process of multiplication of integers. 

1. Have C and D scale markings covered by mask- 
ing tape except for unit and half-unit markings. 

a. Left end of C scale over first factor 

(on scale.) „ _ , 

b. Read scale for second factor on C scale. 

c. Read corresponding mark on D scale as tne 

product. , . 

2. Stress that each setting on slide rule iu " 
dicates many multiplication problems of numbers 
having the same digits as the given problem, 
but different in size. 

D. Demonstrate division using the C and D scale . 

1. Using a divisor of 2, show that one setting 
of slide indicates many division problems as 
well as the related multiplication problems. 

Students practice estimation of products and 

2. Students practice reading C and D scales for 

all units and half-units. ... 

3. Students try multiplication problems on slide 
rule and compare settings with those on dem- 
onstration rule. 

II Assignment: Multiplication and division of multiples of 

® (.5) including numbers other than those 

between 1 and 10. 
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Lesson 1 

CXs&awosk and Assignment 

1 « • Write you? estimate 02? the sise of each product « 

2 9 practice using the slide rule to ealulate each product, 
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Introduction to Algebra 
Lesson 2 

I. Review homework on reading scales, multiplication, 

A. Stress need to estimate a result before using slide 
rule 

Introduce the method of reading scale markings on C 

and D scale. v 

A. Markings are not equally spaced (as on ruler;. 



II. 



III. 



VI. 



B. 



C i 



D. 



E. 



Spacings between consecutive unit marks are con- 
sidered to have 100 equal parts. ... 

1. Each space is 1 , or .01 of a unit distance. 

100 

Show graduation of scale markings between 1 and 2. 
1. There are 100 spaces; each is .01 of a 
• unit. 

Show graduations of scale markings between 2 and 3. 
1. There are 50 spaces; each space is TOff *02 
a. Thus, 100 spaces are accounted LUU for . 

Show graduation of scale markings between 4 and 5. 
1, There are 20 spaces; each space is 2 — or .05. 

; 100 - * 

- • vnn cnanofl Are accounted for • 



a.* Thus, ioo spaces are accounted 

Classwork: Practice reading scale markings 

A. Practice on the three types of scale graduations. 

1. Scale from 1 to 2 

2. Scale from 2 to 4 

3. Scale from 4 to 10 

Assignment: Mimeographed page. Write the number 

represented by each indicated mark 
on the drawing of a slide rule. 



Lesson 3 



I. Review homework: reading graduation on C and D scales 



II. Introduce ’multiplication using the full C and D scale. 

A. Stress basic techniques 

1. Estimating product. 

2. Reading scales in hundredths of a unit. 

3. The slide rule indicates three digits of the 
product. The operator must find its size. 

B. Introduce multiplication yielding a product greater 
than 10. 

1. Demonstrate the use of the right-hand end of the 
C scale. 

2. Show how to estimate the product. 




C. Introduce division in which the dividend is greater 

than ten. 79 

1. Show how to estimate the quotient. 

4 
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Introduction to Algebra 

Ha m e Dat e 

Lesson 2 

Clasfrwork and Assignment 

For each scale shown on the nest page write the numerical read- 
ing of the point indicated by the arrow eased by the corresponding 
letter oZ the alphabet: 



SCALES SCALE 



Point 
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. . . ,* * 


D 






: 


Q 








E 








R 


* 




, 


F 








s 








. G 








T 
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Lesson 3 (continued) 

0. Introduce division in which the numbers ere less 
than one. 

III. Classwork and Assignment 

A. Practice using the slide rule 

1. Reading scales, estimating, multiplying, 
dividing. 
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Lesson 3 Classworlc 

1© Sstioate each result;, 

2„ Use your slide rule to find the digits of the resulting 



Estimate 

1.0 io8 k 3©5 


Product 


2© l©4 x 2 0 5 




3 0 3 0 2 x 4©5 




4© 5 ©4 x 2©5 




5© So5 3: 3o6 




6© 2©U :r 5 o 0 




7o 4 ©25 x 6©0 




8© 6©60 x s©5 




, 9 0 . 6©60 x 4©5 




.10, 8.90 j: 3olO 

. ; , . Estimate 

• *• : ■ , i? 

1.0 24 o 0 ^ 3„0 


Quotient 


•• 2 0 46o0 & 4©Q 




3o 460 o # 4*0 




4© 42 ©0 $ 8oO 




5© 380© $ 18©0 




6© 270© § ISoO 




•7. 2,70 t 1.5 


• 


8*> 8o60 $ 4©<S 




9o 4 ©40 V 5©S0 


.* * 


tOi .52 « 13 , : ;• . 


% 









AN INTRODUCTION TO ALGEBRA 



Lesson 4 

I, Numerical phrases. 

A. Numerals: names for numbers.' 

1. Introduce the concept of a numerical expression 
and the common name for a number. 

a. Note that each person knows the common names 

b. M 5" is the common name for (3+2), (4 + 1), 

* (8 - 3). 

2. Numerical phrases 

a. An expression using more than one numeral 
and one or more operation symbol. 

3. Classwork: next to each common name list several 

other names for the same number. Ditto sheet. 
Complete for homework. 



Lesson 5 

I. Order of operations. 

A. Numerical phrases; review. 

1. "5 + 3" Is a numerical phrase; 8 Is its common name 

B. Order of Operations for phrases involving addition and 

miltiplication. ** * 

1. Teacher presents set of numer ica l' phra se s and 
asks students to find the common name for each. 

2. Note that students will find two different com- 
mon names, depending upon the order of operations 
used . 

3. Teacher emphasises~ that in order to be consistent, 
we must require that each numerical phrase have 
one and only one common name. 

4. In order to find the universally accepted rule to 
find the common name of an expression, the stu- 
dents are asked to consider ti:£ following examples 



i. 


6+3x4- 


18 


5. 


3 + 4 x 2 - 11 




2. 


5+3x4** 


17 


6 . 


7x3+4x2«* 


29 


3. 


5x3 + 2- 


17 


7. 


7 + 3 x 4 + 2 - 


21 


4. 


7 +2x3 « 


13 


8. 


7 + 3 + 4 x 2 » 


18 
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Lesson 

Class suork and Assignments 



Give the coiimon nsme for each of the following numerical phrases: 

l 6 o 9 x h 



lo 


10 * 2 


2 . 


5-2 


So 


4 3 ; 3 


4 o 


3 — ?> HI* 
•***^- -« 


5 a 


30 

w 


6 a 

7 o 


10 

30 

8 

io* 


8 0 


8 + 1 


9 o 


5 

To 


10 0 


3 | + 2 | 


11 0 




12 c 


X ... 3 

¥ r 


13 0 


8 = 3 


14 0 


42 

3 


15 c 


9+4 



17 3.J.1 

Uo jj. 



Z 8 0 5 5 : 0 
X9„ 3-^-2 



20 2 + 3 - X 

4 U„ V 



21« +5 0 vjj* 



2_» . 6 
3 “ ^ 



23, 



= 1 x 0 



24 o 5 -I* 10 



2 So 'l' x ^ 



6 



26 o j t w 



07 4 3 t 6 
.“ 12 “ 



90 3 ■!’ 1 

40 o *-**Mr“" 



29 0 13 x 25 s 4 x 100 x 0 
30c 25 22 17 s 32 x 0 x 173 
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Lesson 5 (continued) 

C. Rule for determining the common name for numerical 
phrases* 

1. First:' reading from left to right, doaltjnul- 

tiplicatibn* . " , . 

2. Next:"' reading from left to right, db all addition. 

D. Students are asked to"detei:mine, from examples, the 
rule which is" universally accepted to find the common 
name of a phrase when addition and division are in- 
volved : 

1. 8+4*2= 10 3. 3 + 9 t 3 » 6 

2. 8 *2+2=6 4. 16 *2+4*2 = 10 

E. Rule: . * . . 

1. First: reading from left to right, do all divisions. 

2. Next: reading from left to right, do all additions* 

II. Classwork and homework: Ditto sheet. 



Lesson 6 

I. Order of Operations. 

A, Quiz and review. Classwork: ditto sheet. 

II, Order of operations involving miltiplication and division. 

A. Find the common name for each of the following numerical 

S. 8 x*4 *2 2. 8* 2 x4 3.8x 10 *2x5 

B. Rule: "* 

1. Reading from left" to right, do all multiplications 
and/or divisions as they occur. 




III. Order bf operations involving multiplication, division, 
and addition* 



A. Teacher asks students to find's conoon name for 
each of the following numerical phrases: 

1. 12 * 2 + 4 x 2 2. 24 + 12 * 2 x 3 



B* Rule: 

1. First: 



2 . 



reading from left to- fight, do all mul- 
tiplication and /or divisions as they occur".' ^ 
Next: reading* from left to right,, oo all addit 



ion. 




C* Examples: 

1. 12 * 2 + 4 x 2 = 14 

mm m • 



2. 24 + 12 * 2 x 3 - 42 



IV. Classwork and assignment on ditto sheet. 
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eh of fchffi fallowings 


1 > 


8 •■• 3 k 2 




6, 

\ 


7 + 8 3-r 16. 


2.. 


6 + 5 x 7 




7, 


7 x 6 + 4 x 1$ 


3. 


9 + 7 x 3 




8, 


8 ac 12 + 7 


£,. 


4x6 + S x 


3 


Cl. 
«» • » 


8+9 x 12 


*> 

W 


4 x 3 •:• 9 




10. 


9 + 7 x 18 


1 - 
CMr O 


30 ft 6 * 24 


ft 6 


16, 


17 + 56 ft 3 


12, 


45 v 9 + 55 


ft 7 


17 c 


26 + 76 ft 4 


13, 


19 + S3 § 7 




18, 


18 + 103 4 4 


14* 


72 + 84 ft 6 




19, 


52 ft 13 +17 


15 c 


35 * 72 * 4 




20, 


85 ft 5 + 19 



21 „ 


V + 9 x 3 + 12 ft 3 


26. 


6x5+3x8+7x6+3x5 


22., 


6 x 8 + 7 + 4 + 8 ft 2 


27, 


7x3+8x2+4x6+3x9 


23 o 


36 + 3+9x2 


28, 


350 ft 7 + 27 x 3 + 56 ft 8 


24, 


15 + 24 + 8 + 7x2 


29., 


82 ft 2 + 94 ft 2 + 17 


25., 


140 + 7 + 35 ft 5 


30, 


17 + 18 x 2 + 32 ft 2 
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'Lesson 6 



Quia 



. . _ e^eh expression following the order of opesrs- 



1© 7 + 8 k 6 
2 0 9 + 64 * 4 



tam 
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Lesson 5 



Cl&osaoark 



Fi.nd the ccason asise for each of the following numerical 
egressions, te 

$8,50 * 5 + $3 o 20 £ 4 
7 0 2 x 5 + 4 0 6 * 2 
8,4 * 2 + 7 K 3o2 
4o5 sc 3 + 7*2 x 5 
!2o5 v 5 + 78 * 2 

$o85 x 3 + $ 0 27 x 2 + $«81 25 3 
$3«50 * 7 + $ 0 84 $ 3 + $,93 
$lo70 x2 + $4,80 * 6 + $*30 2s 9 

$7o80 t 2 + $.35 '* 5 + $3*50 * 7 
$12*30 * 8 + $ 0 75 * 5 + $4«50 *3 



io 


$7o30 + 3 ?.? $ .84 




60 


2* 


$ *56 +-$4.50 * 9 




7o 


* 
«** O 


3 3: $©65 + 5 .s $o!7 




80 


4 0 


$3o50 * 7 + $2,40 * 


6 


9o 


5b 


$7o50 x 2 * $3.80 x : 


3 


10o 


Ho 


2! §>3* 35 *7+9 




IS, 


12 0 


7*2 5c7~2-4x 


3 


17 * 


13 0 


24 * 2 + IS *3+8 


*4 


18 0 

1 


14 0 


$9,52 sc 2 + $7,50 sc 


3 


O 


15. 


$1o40 * 7 + $2,70 * 


9 


26. 
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Lesson 6 Assignment 

Find 'the coamoa sarae fos 
CKBpeessionso 


s?ich of fcho following numerical 


i • 3 s 6 o 2 a 4 


6 . 


4x3x5+ 12 x 3 


2 . 2 x 3 « 2 x ? 


7. 


14 + 2 x 9 + 21 s ?. 


3 0 8 2 3 > 4 sc 6 


3. 


8 X 6 $ 24 & 2 


4 0 4 x 7 *j 14 x 7 


9 0 


7 x - 8 « 14 o 2 


5 . 12 s S § 6 x 4 


10 . 


8 r3 2 a: 7 * 2 


ilo 8 x 6 « 12 s 5 + 7 


16 0 


18 + 6 x 4 + 6 


12 0 3 + 5 x 8 -a 10 x 3 +♦ 9 


17 o 


18 35 6 $ 4 x 6 


13 b 18 9 6 x 2 9 3 x 4 .’: 


18 o 


14 . x 2 9 7 x 2 9 4 


14 o 5+8 & 2 x 3 •{• 12 ' ; 


19 o 


14 + 2*7x3 14 


15 o 7 •+ 24 # 6 x 2 .$ 4 


20 o 


9 s: 8 « 24 x 5 + 12 



21. 


$3.50 


Si 


3 




$7 .SO. 


9. 


-5 


26. 


12 9 3x7 


+ 2x5 + 


10 


22 o 


$8o40 


9 


4 


+ 


$3.20 


X 


7 


27. 


$6.30 


9 13 


+ $2.25 + 


15 


23 o 


$2.40 


X 


6 


+ 


$3.50 


9 


5 


28. 


$4.30 


9 15 


+ $7 o5Q 9 


15 


24 o 


$3.84 


9 


6 


T 


$2.72 


X 


3 


29. 


$8.60 


«4 + $2o3G x 3 




25 o 


9 st 7 


9 


3 


X 


4 & 2 


X 


6 +3 


30. 


$.75 s 
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Lesson 7 

m • # 

2 # Quiz and review on order of operations. 

II. Develop rules for finding common name of numerical 
phrases which involve subtraction. _ 

A. Teacher asks students to’ find a common name for each 
of the following numerical phrases: 

1. 9 + 3 - 5 - 2 2. 16 - 5 + 6 - 4 

B. Teacher develops rule: following all other opera - 1 

“tions,'d'o the indicated operations of addition and/ 

or subtraction as they occur from left to right. 
Thus: 

1. 9+3-5 - 2= 5 2. 16-5+6-4 = 13 

III. Evaluating expressions involving the four operations. 

A. Find the common name for each of the numerical ex- 

? ressiohs assigned following the rule: 

. Do all multiplications and/or divisions, read- 
ing from' left to right, 

2. Then do all additions and/or subtractions, read- 
ing from left to right. 

IV. Classwork and assignment on ditto sheet. 



Lesson 8 

I. Quiz and review. 

II. Develop rules for finding the common name of numerical 
phrases involving parentheses. 

A. First do“*all work inside parentheses to find the 
common name of the expression (s) in parentheses; 
follow the steps (B) and (C) to do so. 

B. Next continue finding the common name for’ the re- 
sulting expression by doing all multiplication and/ 

or divisions reading from left to right. 

* . . • •••••-. — - . 

C. Last, do all additions and/or subtractions reading 
from left to right. 
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Lesson 7 

Classwork and assignment 



Find the common nscae for each numerical expression. 
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26 0 
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80 
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28 0 
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31 0 
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13 + 2 * 2 


33 0 
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x 8 -4 + 7 
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21 + 1 x | 


34. 
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-4+8x9 
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*2 + 3 


35 0 


|34 


- 14 + 7 x 6 


16 0 
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7 + 7 


36 0 


7 : 


k 2 - 4 x 3+7-2 
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-118+2 
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-32 *8 + 7- 4 
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III. Introduce "numerical sentences". 

A. "Three plus five is a name for eight" is a sentence. 

If we translated this sentence into symbolic form 
we would write: "3 + 5 « 8".* 

1, This complete thought is called a sentence. 

2. The symbol is used as a shorthand notation 

for: for: 

a. "i3 equal to", 

b. "is a name for", or 

c. "represents the same number as . 

B. "5 + 3 = 7" is also a sentence. It is a false sen- 
tence. 

C. Classwork and assignment on ditto sheet. 



Lesson 9 

I. Review order of operations. 

A. Quiz; classwork: find the common name 

1. 12 x 3 - 4 x 8 2. 6x5x2 

2x6x5 

B, Analyze use* of vinculuum ( in (2.) above. 

1. Note that: 

a. 5x2«2x5 

b. 6x5 ■« 5x6 

c. 6x5x2«2x6x5 

II. Using parentheses to change, the order of operations. 

A, Parentheses () are used to indicate that part of an 
expression is to be evaluated first. 

1. Using parentheses, we can make the expression 
"6 + 3 x'4" represent 36. 

a. We~*cannot break the rule already accepted; 
that rule makes the expression represent 18. 

b. Ucing parentheses about the "6 + 3", (6 + 3)x4 
will represent 36 because we are now told to 
add "6 + 3" first. 

• •• - *■- ** 

III. Classwork and homework: place parentheses"* in each 

expression so that the given* numerical phrase will 
represent the given common name. 




Lesson 10 

X. Quiz and review. Use of parentheses in mathematics. 
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/leslgiKseni: 




A. Find 


?.o 


15 v 2 + 4 


2o 


13 * 234 


3 c 


9 - 14 * 8 


4o 


10 "3+4 



13 o 



i r ind the coaunun name of each Qumsxlc®! expreesiono 

3 x 5 • 4’s S • 5 + 2 
8x9 "3x7- 5 +.1 
3s4°5s2 u 2+7x8 
7 x 8 "2+3x4 - 2 



5 0 7 + 3 -4 
6„ 7*2-3 

7 0 34 - 5 x 6 
8 0 7 x 6 — 3 + 5 
9 0 13 x 2 - 4 x 6 

10o 12 x 3 - 4 x 8 
lie 8 «* 4 + 7 x 6 
12 o 34 — 15 +7x5 



14< 

15c 

16c 

lie 

18 o 

19 o 

20 o 
21 0 

22 o 

23c 



35 t 7 + 5 • 2 x 3 +.8 ♦ 4 
6 x 5 x 2 

2^rrirj 

185 x 324 x 1298 x 0 

176 - 124 + 37 x 2 
1 8 x 24 x 32 x 547 

^rrwinrx^i 

25 19 + 4 x 30 

15 x S' - 17 x 2 + 7 




. , ®* Put parenthesis ia the foiloaing ejcpsressions raalclne 

the twsaaricai phrases equivalent to the ccassoa naoe. 8 


25o 


6 + 5 x 2 « 22 


32 0 yr x S + 7 » 6 


26 c 


14 - 3 x 2 » 8 


33 o 6 x 4 + 3 ® 0 


27 o 


4 + 2 x 3 « 1 * 12 


34o 6 + i x 3 • 2 » 7 


23o 


6 ° 3 + 1 * 2 


35 e 15 - 3 x 2 « 24 


29 o 


4 x 3 + 1 « 4 ■ 12 


36 o 2x5+3x2*32 


30 o 


4 + 15 x 2 + 5 « 133 


37 o 3x8-4“ 12 


31o 


•4 + 15 x 2 + 5 *° 39. 


38 0 . 3 x 8 - 4 » 20 
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A e Symbols of Inclusion, 

1, Find common name for each of the following 
phrases: 

a. (8 + 

b. (7 - 



B, General rule for evaluating numerical phrases, 

1, First: reading from left to right ,"'do all work 

in parentheses.' fallowing steps (2) and (3) 
(below) to evaluate each expression included 
in parentheses, ■ 

2, Next": reading from left to right, do alx multi- 
plication and/or division, ' 

3, Finally: reading fromTleft to right, do all 

additions and/or subtractions, 

C, Parentheses may be used as symbols for multipli- 
cations 

1, The operation "2 times 3" may be written in 
the following forms: 
e, 2x3 d, 2(3) 

b. 2 • 3 e. (2)3 

c, (2) (3) 



3) x 5 

2) x 4 - (9 - 5) ❖ 2 
(9 + 3) * 6 - (7 - 5) x 3 



XI, Introduction to distributive property of multiplication 
over addition 




A, (5+4)2 can be interpreted to mean: 

1, "Add five twos to 4 more twos”; that is, 

a, (5 + 4)2 « (5)2 + (4)2. 

« (2 + 2 + 2 + 2 + 2 ) +( 2 + 2+2 + 2 ) 

b. This is equivalent to (9)2, which" is the re- 
sult of following the previously accepted rule. 



B. Thus, we have an alternate" rule for evaluating an 
expression which involves a sum followed by a pro- 
duct , 

1, (first + second) (third) =* (first) (third) + 
(second) (third) 

C* Try both rules on this expression. Which is easier 
to calculate? 

i. 8(| + i) 3 

a. First rule: B(%) « 2(3) « 6 

b. Second rule: 8 (Jr) + (|) ■ 4 + 2 » 6 

Classwork and assignment: ditto 3heet 9 




87 

22 



suesayn 10 
Cle&mT&xk 



Bo the foiUux?:lng examples 0 

F?.nd the common n&m* for each numerical phrase* 

(*•>. By adding (or subtracting) first and then multiply* 



ins 



. *****^ o 

(b) , By nsltl^lyiag each term and then adding (or aub- 
v- taracfcing) „ 



to 


3 


<4 + 


2) « 


2o 
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13. 11(5 s 6) - 

14. 7 (8 -h 5) “ 

15. 4 (8=2)“ 

16. 5 (U- 3) “ 

17. 9 (4 - 1) » 

18. 3 (10 = 2)» 
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4 (2) *f 4 CD *® 

8 (8) * 3 <2) «* 
2 (2) ~ 2 (1) «, 



3 (2) + 3 <1) 
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20. 7 <3> 7 (5) « 
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+ 7(1) 
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2 s 5 -fr 4 x 5 a 1 


(2 * 4)5 
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4 0 


(7 + 8)2 » 7 ss 2 


-J* 8 a 2 
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Lesson 11 

I. Develop experience with the distributive property. 

A. Review the property showing the advantage in knowing 
both possible rules of order of operation. 

1 14(5, + I) . 14(1) + 14(1) - 2(5) + 7(1) = 10+7 

’ 7 2 7 2 



B. 



2. 2 x 13 + 2 x 17 = 2(13 + 17) - 2 x 40 

Classwork and assignment! ditto sheet. 

1, Half-period test tomorrow. 
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Lesson 12 

I 0 Algebraic expressions. 

A. Variables. Develop the correspondence between the 
concepts of noun-pronoun and numera 1 -pr °numera lc ^ 

1. Mr. Johnson i3 President of the U.S.A. 

2 # is President of the U.S.a. (pronoun) 

3* T> 8 represents the number 15 
# 7 + represents a number if we fill in tne 

blanFwith a numeral. „ 

a. The blank space is called a pronumeral • 
i. It holds the place of a numeral. 

5. Symbols for pronumerals. 

a. , , * y» etc « 

B. Replacements for a variable. .. , 

1. The expression + 5 is called an open phrase, 

a. Note that different numbers are represented 

by the phrase* depending upon tne replace- 
ments for • ^ 

2. Represent the following word phrases as °P en . 
phrases using the given symbol for the pronumeral. 

a. "a number increased by 5 9 CZj • 

b. "8 less than a number”; A, 

c. ”6 times a number"; x * 

d . "a number divided by 1 £ ; a . 

3. Introduce the symbols for "is more than and 

"is less than". . 

II. Classwork and assignments Study notes and complete ditto 
sheet. 



Lesson 13 

I 0 Algebraic expressions. 



A. Quiz (translate two word phrases to algebraic phrases) 
and review concepts of variable and open phmBcS • 
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Lesson 13 (continued) 

B. Replacements for a variable in an open phrase. 

1„ In real life we use certain types of numbers for 
special circumstances. 

a. "Send 7 more children." - integers. 

b. "Put 3 more cars in the parking lot." - integers* 

c. "Pencils cost $.05" - decimal fractions 

d. "Use half a cup of flour.," • common fractions 

e. "There are 560 seats in the room," - integers 

f. "A new model will cost $2,500.50." - mixed 
numerals 

2, Introduce the concept of the domain of a variable. 

a. The set of possible replacements for the 
variable. 

b. "Evaluate " F~| + 5" if the replacement va- 
lues f or Q may be: 1, 3, 5, 7, and 9, 

i. Note that the values or the resulting 
expressions are now limited to five va- 
lues. 

c. Note that a numerical phrafee results once 
the variable has been replaced. 

C. Classwork and assignment: ditto sheet. 

Lesson 14 

X. Algebraic expressions; domain of a variable. 

A. Review homework 

1* Topics: algebraic expressions, domain, common 

name, pronumerals, open sentences, true or flase 
sentences . 

II. Classwork and assignment: ditto sheet. 

Lesson 15 

I. Quiz and review 

A. Domain of a variable, open sentences. 

II. Review of the distributive property and use in algebraic 
expressions. 

A, Experience in recognizing the forms used. 

1, Numerical expression: 3(5 + 4) ■ 3(5) + 3 (4) 

2, Algebraic: * 3{x + 2) ■ 3(x) + 3(2) 

« * 

III. Classwork: Find equivalent expressions using the dis- 

tributive property. Ditto sheet. 

A 0 . Develop experience in addition of similar algebraic 
terms • 

IV. Assignment: Complete ditto cheet. 
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You hsvus learned about: open phrases such an n + 3, c - 
etc. They were phrases which contained variables,, In the s 
way we os 11 sentences which contain one or more variables 



oo an flentancao 

f'W •* ,■! »'*•'■ Al -1 -*• . 



Thus „ the statement n + 3 * 5 is an example of an open 
ose vs \ jer e "as he a* whe t her the sent met* a ^“"3" 
urse it i» impossible to decide until w« re- 



The sentence - ,f He is the president of the United States**- 
presents the name difficulty.. Again we cannot decide whether 
it is true until someone tells us who : *h©** is* 
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Lesson 15 
Assignment 

Hqzq are sodiq harder.' phrases to sriapliry! 
2 (si + 6) + 5x 

13 * (y - 2) 4 83 
3»+2 + 5k-1“. 

2 (35 + 4) + x “ 

14 (235 + 1) •. 3x “ 

60 3 (y-+ 5) + 6 + 2y.“ 

7 (4y '+ 2y * 6) + 10* 85 
12 +'4 (k. + 7) 0 

7 (2s: ;+' 8) - U * 

8 + 4 (2 4- 2!) » 

5- (2s + 6) -!* 3 (s 4* 2) « 

7 ( x ■+ 5) • 3 ** 



Dote 



3, 



5* 



7o 
80 
9o 

10 c 

li, 

12 < 

13 o 6 (a + 5) +2 a 83 
14 o 3fc '+ 2 (fc + 5) “ 

15. 7s + 5x + 3 + 4 + s - 



16. 3 (x + 2) + 5 (* - t) •* 

In each sentence find an expression equivalent to 
la Use the distributive t**. 



1. 3 ( 3 : + 2) « 21 

2. 7 (x - 3) “ 35 

3. 4 (x - 3) « 16 

4. 5 <x - 2) 33 30 

5o 8 (x - 2) 40 



6 ,(x + 4) * 72 

7. 3 (x - 4) « 33 

8. 2 (x + 5) - 26 

. 9. 7 (x + 2) “56 

10. 4 (x - 2) - 20 



35 
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Lesson 16 

I. Finding simpler algebraic expressions. 

\ 

A. Quiz and review of homework. 

1. Simplify: 

a. 3(2x + 3) + 5 

b. 5(3x + 1) + 3(x + 8) + 9x + 2 

II. Simplifying algebraic expressions in open sentences. 

III. Classwork and assignment: d5.tto sheet. 



Lesson 17 

I. Review: simplifying algebraic sentences. 

II. i7slng equivalent expressions to solve equations. 

A, Numerical" 

1, "5" may be replaced' by "3 + 2". 

2. "4 + 5*’ may be replaced by "2 +7”. 



R. Algebraic expressions. 

1. "Sx" may be replaced by "x + x + x". 

2. n 3x" may be replaced by H 2x + x", 

3. Using this concept in solving an equation”: 
a. Find 'a replacement for x which will make 

this a true statement: “ 

i. 3x « 12 Another name for 12 is (3) (4) , so 

3x = (3) (4) Since' these expressions" have 
the same fcr*a and the same 
number of £>; -tors , 
x must be replaced by 4 to make the 
above sentence true. 



4 . 



5 . 



we say: 


X 


o 4 


Solve : 


X 


+ 3 


so: 


X 


+ 3 


thus: 




X 


Solve: 


3x + ! 



8 Another name for 8 is "5 + 3", 



5; that is, x must be" replaced 
by 5 to make the (above) 
sentence, true. 



x + 2x + l=2x + 6 
or 2x + x + 1 ® 2x + 6 



x + 1 ■ 6 

and x + 1 " 5 + 1 

thus: x « 5 



Another form for 3x is 
n x + 2x n , 

Since u 2x" is an addend 
in each member, x + 1 
must be a name for 6, 
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a {» a- 6 ) * 1 * 4 (?.:■. •:• 2 ) « 50 
98 « 7 <2k * a * 8} 
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8, 



4 {x 
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10, 3 {x 2) 



9 
16 

10 - 54 



U, 2 (x -1- 3} -I- 5 (x - I) »* 10 « 2 



12, 

13 o 



76 « 



x *J* 6 *»- 5 j: « 2 
100 - 1 ** 11 U H* 6) 



14 , 7x -J* 5 **• 2 (x H 6) - 44 
l5o-5x + 6«y + 22 
16, 2x + 4 « x + 13 
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Lesson 17 (continued) 

III. Introducing the subtraction axiom. 

A. Instead of using equivalent expressions to solve 
x + 3 « 8, we may simply subtract 3 from each mem- 



ber of' the equation. 

1. Example: Using equivalent 

expressions 


Using the concept 


of subtraction 


from each member 


x + 3 - 8 


x + 3 « 8 


x + 3 « 5 + 3 


-3-3 


x ■ 5 


x = 5 



B. Classwork : using both methods, find the solution 

for each equation. 

1. x + 3 - 9 3. x + 3.5 - 7 

2. x + 11® 13 4. x + 5.2 - 9 



IV. Introducing the addition axiom. 



A. Using equivalent expressions. Example: 

x - 3 « 7 Since 7 can be replaced by ”10 - 3”, 

x - 3 ** 10 - 3 and since the members are written in 

the same form, x* must be replaced by 
10' to make the (above) equation true, 
that is: x «* 10 

B. Using the addition axiom. Example: 



x - 3 ® 7 
+ 3+3 
x + 3 - 3 =T0 
x » 10 



We may simply add 3 to each member 
with the idea in mind u hat we sub- 
tract 3 from it, obtui' .ing a dif- 
ference of zero. 



Ce Classwork: Using both methods, find the solution for 

each equation. 

1, x - 5 «* 8 3.x - 2.5 ■ 6 

2, x - 11= 12 4. x - 7.8 ■ 3 



V. Assignment: ditto sheet 



Lesson 18 

I. Solving equation with axioms. 

A. Review the reasoning behind the addition and subtrac- 
tion axioms. 
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Leo son 18 (continued) 

B* Introduce reasoning for the division axiom* 

1* Example: 

3x « 24 24 may be replaced by (3) (8) 

so : 3x «■ (3) (8) Since' both members have the same 

form and the same number of fac- 
tors x must be replaced by 8 to 
make the (above) equation true; 

that is: x ® 8 

2* Using the division axiom: 

3x - 24 

° dividing both members by 3, 

x ** 8 

C* Classwork: Using both methods, find the solution for 

each equation* 

1. 5y - 35 3. 2*5x « 15 

2* 8x » 56 4. 3x « 7*5 

D* Introduce reasoning for the multiplication axiom* 



1. 


Example : 






f-4 


12 

4 may be replaced by *y» 


so: 


x _ 12 
3 ° T » 


so x must be replaced by 12 so that 
the (above) equation will be true* 


2* 


Using the multiplication axiom* 




X / 

? “ * 

3(f)- <4><3) 


multiplying both members by 3, 




x - 12 




E. Classwork: Using' both methods, find the solution 

for each equation* 


1* 


CM 

B 


3* ^ 2*5 


2. 


x , 
$ - 7 


4* J *» 3 C 2 
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Lesson 19 

X. Review: using axiom to solve equations. 

A* Quiz 

1, Solve each equation showing your use of an axiom. 
B. Review homework. 

XI. Introduce concepts of ratio and use of fractions. 

. A. Develop examples. 

1. Phrases' showing comparison. 

2. Abbreviations for tKo phrases. 

3. Fractions or shorthand notation. 

4. Bets of equivalent fractions. 

a. Use property of 1 for multiplication. 

B. Classwork on ditto sheet. 

1. Complete table showing the use of fractions. 

2, Develop fractions equivalent to a given fraction. 

III. Assignment: Ditto 6heet. 



Lesson 20 

I. Review 

A. Homework dealing with equivalent fractions. 

B. Classwork ditto sheet. 

1. Solving equations using the axioms. 

- 2. Finding equivalent fractions. 

a. Use the property of 1 for multiplication. 

II. Developing fractions. 

A. Use property of 1 for multiplication to find missing 
terms • 

• . » 

1. ^ a ^ 24 may be replaced by 3x8. 



5 X 
T5 3xS 

§ " 5 x § multipy ^ by 1 in the form 

So: X * 3x5 that is, X must be replaced by 15 
to have a fraction equivalent to 5. 

3 

B. Introduce the term': "proportions" 

1. A statement that two fractions are equivalent. 

2. Definition of "solving a proportions." 

40 
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Lesson 20 (continued) 

III, Assignment : Ditto Sheet, 



Lesson 21 
X 0 Review: Solution of proportions 



A. Drill on use of forms of 1 for multiplication • 

1, Use pairs of fractions from homework assignment. 



B. Drill on the choice of axiom to solve the same pro- 
portions as in (A), 



II, Introduce complex fractions. 



A. 5t £l A i £raction In' which one or ^ fra^ 8 * 

2. Show that 1 can be represented by a complex frac 

tion. 



B. 



Proportions solved using complex fractions for 1, 

1. Classwork: Ditto sheet, - „ Mnn 

a. Using 1 in a form as a complex fraction. 



C. Classwork: Ditto sheet. 

Ill, Introduce "reciprocal 1 * fractions. 



A, Reciprocals of equivalent fractions are also equiva- 
lent#* 

1, Examples: use in solving proportions. 



a # ^ “ X * efl< * s t0 § “ ^ 



Lesson 22 
I, Review 



* •* 

A, Quiz . a 

1. Solve one equation usir\g on axiom, 

2. Develop three "fractions equivalent to o given 

fraction. . _ , 

B. Review homework: forms for l. 



XX, Introduce Proportions. 



A. Developing identical ferras. 

1. Using property of 1 for multiplicotion. 
a. Use division to find multiplier. 
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Les3on 22 (continued) 

B. Developing use of multiplication axionic 

1. Use reciprocals of fractions if a demominator is 
to be found. 

2. Multiply' only by denominator of fraction which 
has variable in the numerator, 

111. Clssswork and assignment: ditto sheet. 
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g Lass on 23 

■ I. Review solutions of proporties, 

0 A . ijuiz 

1. List equivalent fractions. 

2. Set up and solve a proportion. 

B B. Practice on use of equality of reciprocals in solv- 

ing a proportion. 

B C. Practice estimating the size of the missing term. 

1. Refer to previous assignments. 
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II. Introduce solutions of proportions using a slide rule. 

A. Use C and D scales for the following procedure: 

1. Place indicator over mark on D scale for the 
denominator of the given fraction. 

2. Move slide so mark on C scale for numerator 
of the same fraction is under indicator. 

3. Holding slide fixed, move indicator over mark 
for the given term of the equivalent fraction. 

a. If numerator is given, locate mark on C 
scale. 

i. Read denominator as corresponding 
position under indicator on D scale. 

b. If denominator is given, locate mark on 
D scale. 

1. Read numerator ao corresponding 

position under indicator on C scale. 



B. Practice use of slide rule in solving proportions. 

1. Stress need to estimate size of missing term 
first. 

2. Students use demonstration rule at side of 
room. 

III. Introduction to graphing. 



n 



3 

0 
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A. Introduce ‘concept of ordered pairs of numbers as 
used in determining terms of equivalent fractions. 

1. Numerator, denominator. 

B. Demonstrate, using graph paper, the use of Cartesian 
coordinates, for positive integers, in naming 
points in a surface. 

1. Use origin as a reference point. 

2. Use positive integers. 

a. First number indicates distance to the 
right from the origin. 

b. Second number indicates distance up. 

C. Classwork and assignment: 

1. Construct graph of ordered pairs of numbers. 

2. Plot points for a set of equivalent fractions. 

a. (denominator, numerator) fer each fraction. 
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Lesson 24 
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I. Review use of slide rule for proportions. 
A. Quiz* use of slide rule. 



II. Graphing ordered pairs. 

A. Review homework. 

B. Construct axes with origin as reference point. 

1. Units of measure assigned. 

C. Stress order used in locating and naming point. 
(Right, up). 

1 . (Denominator , numerator) 



III. Classwork and assignment. 

A. Use slide rule to obtain a set of ordered pairs of 
numbers forming terms of a set of equivalent frac- 
tions • 

1 . Examples : 



2 . 



b. 



X a 8_ 
Y 12 



Plot points on graph. 
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Lesson 25 

I. Solving proportions. 

A. Quiz and review use of slide rule. 

1. Use slide rule to solve a proportion. 

2. Plot four points on graph paper. 

II. Graphing ordered pairs. 

A. Review of assignment. 

1. Hote that points lie on a straight line. 

III. Developing a set of ordered pairs of numbers from a 
linear equation. 

A. Use slide rule to find ordered pairs, 

1 . Examples : 

a. y *» x b. y * 2x c. y • 3x 
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IV. Classwork and assignment: 

A. Find a set of ordered pairs of numbers from each 
equation, then plot points. 

1. Examples: 




b. y - ^ e. y » 4x 

* f. y » 6x 

c. y “ 
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Lesson 26 
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I* Graphing ordered pairs of numbers. 

A, Quiz and review of homework. 

1. Find ordered pairs and graph for the equation 



y ■ 5x 

B. Show that the set of points lie on a straight line 



II* Introduce concept of slope of a line 
A. Definition of slope as a ratio 



1. Illustrate by the process of moving in only 
an up -ond-right direction (stepping). 



III. .Classwork: Find slopes of the lines for equation 

assigned yesterday. 



1. Note comparison between Steepness' 1 of line 
and size of numerical factor for slope. 



IV. Assignment: Ditto Sheet. 



A. Continue constructing graphs of ordered pairs 
*uid showing the slope of the line determined. 



1. Use slide rule to determine points on the 



Lesson 27 

I. Direct variation. 



A. Review homework -illustrate the concept of the 
numerical value of slope. * 



a. from y « ax, a ® slope, £ 
B. Direct variation. 

1. Relate to y ■* ax. 



a 



a. Note ^ “ a where u a M is constant. 



b. Definition of slope. 

i. Relate to Range and Domain 



ii. Formaline: Ratio of ordered pairs 
of replacements for variables is a 
constant. 
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For each exercise find one ordered pair of numbers for ^ the 
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II. Indirect variation. 

A. Graph xy » 1. 

B. Class work: Ditto sheet. 

i 

1. Use C and D scales to obtain ordered pairs. 

C. Assignment: First half of ditto sheet. 

Lesson 28 

I. Graph to illustrate direct and inverse variation. 

A. Quiz: Graph: 1. y/x » 1 2. xy ® 1 

B. Review quiz 

1. Discuss graphs of above. 

C. Review homework. 

D. Classwcrk: Continue ditto sheet. 

1. Direct and inverse variation using slide rule. 

E. Assignment: Complete ditto sheet. 

Lesson 29 

I. Graph and illustrate direct and inverse variation. 

A. Review homework 

B. Direct variation— linear graph. 

C. Inverse variation— hyperbola. 

1. Compare to linear graph. 

2. Properties of points on graph. 

D. Determining whether function is a direct or inverse 
variation. 

1. Examine: D ® R x T 

a. Let R (rate) be constant, graph D « R x T 

i. Determine whether the set of ordered 
pairs is an example of direct or 
inverse , variation. 

b* Let D (distance) be constant, graph 
D « R x T 

i. Determine whether direct or inverse 
variation. 
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Lesson 27 
Assignment 

each exercise 51 ad eight ordered pairs of numbers 
which satisfy the given equation, then plot the pairs indicated 



to 


indicate other 


points on the graph of the equation 


io 


3?y * 16 


4o 


jjy • 24 


2o 


sy « 12 


5o 


ary « 18 


3 0 


S * ,1 

y 


6o 


acy 08 io2 


7o 


A a 

y “ •» 


10 0 


acy «» 12 0 8 


8o 


acy « 4o5 


lie 


ary ■ 0 8 


9o 


xy “ 6 0 5 


12 o 


* - M 



o 
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c. Examine form of function of parts "a” 
and “b 11 above. 

F. Classwork: Ditto sheet on problems involving direct 

and inverse variation . Determine type 
of graph. 

G. Assignment: Complete ditto sheet. 



Lesson 30 

I. Graphing direct and inverse variation. 

A. Review of Direct and Inverse variation. 

1 . Use example D = | (Density » 

B. Review homework 

1, Review graphing 

C. Review for test 

D. Assignment: Study for test 

Lesson 31 

I. Test on Ditto Sheet. 




131 






ii-. , i , ii.i , anr'n-in , -- , i r tuw 
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Data 



29 

CloDSwork and Assignment. 




lo 

2o 

3„ 

4o 

So 

60 

7© 



7 '.an drive that distance in 3 hours at 40 ra 0 p a ho but 
Sill Coin drive it in 2 hours at 60 ns 0 p*ho 

w B can drive the distance in 8 hours at 50 m 0 poh«> on 
lie csS My th-^e in 2 hours at 200 n.p.-h. 

\ruo men cun paint the house in 12 days, but three men 
require only eight ojyso 

Ten t&sn can accomplish twice as much work* in a given 
8JUi)Uiit of time* as five men© 

X can travel three times as far at 60 ia 0 poh 0 an I can in 
’siass siivwJ a^*30*Q6pdhs 

7 ssn travel ts?iee ins fas? i» eight hatas at 60 ro 0 poho as 
2 can in feurr heuaro at th*a earns speed© 

Whim «$©th Esa tz&'teiX is cut frsa a bslt <af material w® 
f-kid that £g a 3~&s«>fc length :U$ cut &££<> fcn© piece crn® 
tains 9fS&© ft 0 a length Is cut <&<:£& the piece 

ctntainsi i5 sssto ft 0 



8o 


C « 75d 


13 o 


A » 


f K4 


9« 


C « 2 


14© 


C “ 


.05'J?- 


10 O 


A « Iw 


15 o 


w « 


28a 


11 o 


A » 1$ 2 


16 » 


b # c 


» 35 


12 o 


64 * 1 w 


17 © 


k a 
03 


15 



5 ‘/ 

las 



ItSdscm 3X 

3tacr ok ccv. to Algebra 
lc 1‘eafc 

A 0 1c Find Slope 



Be 



2e Find Slops: y r - 3s 

5 



Date 



y 



5« 

4* 

3« 

•2« 

1‘ 



(3,5) 






CM) 






.<At> . 7. yfTV«<rtii ± » •w’l M f «> 



Graphs tbs ordered’ pairs of number© § 



$< 



1 <i ^'y 



X <■;•■, 

Wii * • d 



>3 o iO , 4} 



2. (2, i) 4. £5, 1) 

s2> 

Co O.’ciph the following equation© . 

1, y M 5.0s 

Do Is fchs Sol logins a proportion? (Show how you obtained 

your answer o) 

„ o 97 

i o JO R ‘ •*4i» 

7 65 

Eo Giv®a* Ares of a rectangle *»■* length X width, cr A « W? 
lo X£ A is cons fcsnfc and equal to 36 » graph. A ra LIT or 

36 » Xt?f c 

2<> Is 1 above divert or inverse variation© 

15 L is costs taut and equal to l, graph A « W or 
A B 1 s Wo 



3o 



4, I« 3 above divert or inverse variation. 

Give an. ernaspie o£ how fcha graph 
for inverse variation would look 
on fcha following pair of aasis» 



1 ^ 
< u» 



y 

•2 

1 
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Lesson 32 

1, Review of trigonometric ratios. 

A. Similar right triangles. 

1. Ratio of sides: a constant 

2. Classwork development of the tangent function. 

a. On graph paper 

i. Construct three similar right 
triangles . 

ii. Compare by measurement the length of 
the legs of each triangle, side op- 
posite one angle to the side adjacent 
to the same angle. 

3. Review the six basic functions. 

B. Trigonometric tables. 

1. Review method of reading tables. 

C. Classwork: Solve problems involving trigonometric 

ratios. (Ditto Sheet) 

1. Using knowledge of trigonometric ratios, 
estimate the length of sides sought « 



Lesson 33 



1. Review test 



II. 



Review of trigonometric functions 




sin O = — 

COS Q m mm 

tan O “ — 



% 



t 



B. Review of reciprocal functions. 

1. sin ^ esc 6* 

2. cos sec & 

3. tan £ ctn & 

4. Review choosing correct function for solving 
problem. 

a. List known facts. 

br List unknown r,»wj«;Ity to be found., 

c 3 Determine necessary function. 

i* . Choose function where unknown quantity 
is in numerator. 

d.. Solve 
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Date 



For esercXded I-IO f:H;cJ i:ha trigcaometlc function of the 
snglv given o 



lc 


Tan 


32° » _ 


6„ 


Sin 37° « 


2, 


Coo 


25° » _ 


7 » 


Csc 17° * 


3. 


Sin 


6i> ^ ^ 


_ So 


Coa 53° » 


A '.* 


Ctv* 


45° « _ 


9, 


Tan 14° » 


5> c 


Tat; 


72° « 


iOo 


can 22° - 


For lb»10 a «ii 

fc:rto\>gX4‘ bAviyig b ICO CiOe?; 

hy-pist^r.ua-is- (sues &S: kp&i' 

fiiiitriczitii. 1 givv.fr i» the .-#&&&«:»< 
&ig thni SKgis A Gtd cncckivig with 


■ EiptfStf tf'vrsstii'tvefc ■a right 

te'iSo Tfca othet leg we 
length t® give the etti.go&s*’ 

, Ciicti; ysives c»*k by rceaauar 4 ' 
ytt?# trilgeasm&trie 


3.T.., 


Tan A « 3U0 


16. 


Sin A « oSI 


3.2, 


Sis* 


A *» 08$ 


17. 


TS'ik A » 1,6 


13 1 


■Taa 


A * o3t 


18. 


Sin A - c27 


3.4 c 




a « <n 


' ’ <"• 19. 


/> « o9£ 


3.5 .. 


T/% , rA 


,3 * 0o6 


‘ * r- 20. 


Csis B * 0 9S 



F&v 21/- 30 u:;» ywer Zrri$%mT£tt±c tsbS.cs t© 

(satiusat^ i:h& &£ ilia ti-x civs wight triangle ABC 

b&3gd «a this gfo*& in&ft'&atio&n 



231 o 


A 


itt 


30® 5 


a 


tr« 


22 


<sa : . 


7.6 « 


B 


W 


63 ,f 5 


Q 


tc 


3.4 


era 


22 o 


A 




60®s 


a 


iw 


35 


&SI 


27 o 


B 


S3 


CIS®, 


a 


ns 


25 


£ra 


23o 


A 


*«? 


25®; 


e 


cw 


12 


cm 


28 o 


B 


v2T 


80° ; 


b 


rs? 


50 


Ctfili 


2.4* 


A 


09 


75®$ 


a 


;v> 


$5 




29 0 


B 


of* 


15® 3 


b 




12 


cm 


2So 


A 


cc 


A ^(S? 

35 § 


c 


tjp 


as 


mo 


30, 


B 


C3 


52°, 


b 




42 


osn 



o 

ERIC 



60 

135 



C. Review homework. 

D. Classwork and assignment: Continue ditto sheet. 



Lesson 34 

I. Review of ' trigonometric functions. 

A. Quiz: Write reciprocals of the following functions. 

B. Review homework. 

L 1. Pupils analyze and set up each word problem 
on board. 

2. Stress need for memorizing six trigonometric 
functions . 

C. If ties, classwork and setting up word problems in- 
volving trigonometric problems (ditto sheet) 

1. Using knowledge of trigonometric ratios, 
estimate the length of side sought. 

D. Assignment: Complete setting up word problems. 

(Do not solve) . 



Lesson 35 

X. Introduction to use of slide rule for the sine function. 

> 

A. Demonstrate the S scale on the slide rule. 

1. Explain that numerals represent the measure of 
angles from 1° to 90°. 

2. Explain the relation between S and A scales. 

a. Read "30" on S scale line up indicator, 
read "5" on A scale. This reading should 
be ".5". 

3. Explain that all markings on A scale must re- 
present values from 0.1 to 1.0 when reading 
from S scale. 

4. Have students practice reading values. 

a. Example: find sine 45°. 

5. Have students read the angle corresponding to 
a given function. 

6. Have students compare slide rule scale with 
the sine function in their trigonometric tables 

7. Explain the division o;i the S scale. 

a. Consider that there are 60 spaces between 
marks for consecutive integers. 

3. Classwork: Ditto sheet 

a. Practice in reading the S and A scales 

b. Solving right triangles with calculation 
with slide rule. 
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Lessen 34 

Quia; Write th«u reciprocal of each function., 



Cc.*3: -0 « 



Ctn O * 



Csc 4> “ 



Ol33swo:i;h c.'nd Assignment s 

For exercise l^lOs using a ccnipass and straight edge construct a 
right fc?;isagle ABC having leg J> of length 100 m (lOcm) The 
other l«g or hypotenuse must bs of appropriate length to give the 
tsrigonsisstric ratio ’given in the problem', Check your weak, by 
treasuring the angle k and checking with your Cr igeneme trie tables. 



1, 

2, 

3. 

4. 

So 



Tan A « ,8 
Sin A » .,15 
Cos B « ,76 
Tsn A «» i„l 
Sin A “ ,99 



6 , 

7, 

8, 

9, 

•» 

10 , 



Cos B - ,98 
Ton A ® ,23 
Sin A » ,40 
Cos B ® ,£0 
Tan A - 2,9 



For esverciaes 11®20 use your trigonometric tables to estimate 
the length of the sides of fcha right triangle ABC based on the 
given information. 



11. 


A 


«■ 30° 


a 


» 17cm 


16 o A 


« 35° 


c 


« 40cm 


13, 


A 


» so° 


a 


»' 20cm 


17, A 


« 50 


a 


■* 20cm 


13. 


A 


» 25° 


h 


« 12cm 


18, A 


« 65° 


b 


» 50cm 


14. 


A 


» 56° 


b 


® 20cm 


19, A 


w 40^ 


c 


* 30ca 


15, 


A 


« 70° 


c 


'« 30 cm 


20, A 


- 65° 


c 


» 60ca 
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/■rx- 



l i; * 



. 5 mV: :<h. **: • 

M:tv • l w ;> c 



*: ,. Vf 



;: fc . i t 






p \ .-i *♦ * •. •} r » «- ; 0*1 : r. i * *'• \ ( r> \ t ■: : ~ r ’ 

l ; *. « *5* •••«•%. • *• l . i • ..V 1 » • n V . • i. , • 



.r. 



i:>. /• siKes :)5 miJ s:td« VA £o 



i ; . 
V « . 



*\ •• 1 . » 

- • . c • * ». i * 



*1 






v 



. !. V.] 



—r 



1 «. >L ' &• o.?v;3!t8.« 



:••••'•:!? 6;i° is > ifiiif Vi£ >'.3 



I-! 



v ;i< 



"■ .; -• *.» .. .■ .. .* s > 



t% T f-tt; ; Ai'A 



a Zv r. <r£«u*i: 5 ;•*«;; us.- Mwh>. A 

:'i & Cfe? a:U.u*;i’U <ii &I> 



orA.-' ~ A:? :• * 

V.>' . V ix>.& srlse* &&?-&( :h 



of s: 






r'X'ivl .1 ( ■! <2:.?nk-' •£ 1$ *• sfiglttr Srlda BQm&s-'. 

.’?. : f*v:i a? 2 Se~& uftsuisrai; 35 * the ifx.& 'h. of aide /V^.. 
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Lesson 35 (continued) 

IX, Explain the division on the A and B scales, 

A, Consider the scale to read from ,01 to 1,0, 
l* or 1 to 100 

2, or ,0001 to ,01 

B, Show relation (squares) of A scale to the D scale, 

1, Consider there are 100 spaces between marks for 

consecutive intergerc, 

C, Classwork: Practice in reading S, B, and A scales. 

Ill, Explain applicaticn of slide rule to solution of missing 
dimensions of right triangle, 

1, Review algebraic solution, 
a, example: in triangle ABC 



2 6 Show how to' evaluate *'5 sine 30°” using the S, 

B, and A 'scales, 

a, estimate size of side a 

b, locate "30" on S scale" 

i, place indicator on mark for 30, 

c, slide right end of B scale under indicator 

d, holding the slide in place, move indicator to 
the mark for M 5" hear the B scale, 

e, Bead "25" on A scale. This must be considered 
as 2,5 in this situation. 



IV, Classwork and Assignment: 

A, Complete ditto sheet, 

1, Reading markings on scale, 

2, Evaluating expressions involved with sine functions. 



Lesson 36 

I, Sine and cosine functions usitig the slide rule, 

A, Review homework, 

1, Stress estimation 

2, Stress scale divisions on S and A scales 

B, Quiz oh: 

1, Reading scales, 

2. Evaluating expression with sine function. 



/ A - 30°, i C - 90°, c - 5", find a 
1, Solution: a 



sine 30° « ^ 

5 sine 30° « a 
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Lesson 35 
Clzasxc xch 



Section X 



o r» £•* *J /*;\ T I 

««■ v# *' «v> l, * 4i 



S scale graduations 



D 



I, 



t & u 



fi 



6 b f 

|TTV^|n^f'j4rr^r^^ 

/?. J 



f & C A t? / . ) rf 5 .V & 

\ A A A A A ,i K b v* f 

*..V ..^-u^np «' -p.- ' f’^TPHI 



< H 

f * y 






$0 



AS 




] 

] 



0 

D 



r 



U 



3 



B sickle gredtasfcions 
£> $ & f ^ (5 



A 



0 

A 



Section XXI i mr*T 

{ * A 

a r c t 1 1 > £ <$ e fi * 

¥ 



t & 

|wfrjT^ 



rrf 



Section XV 



Stefc to each letter write the number represented by tbs 
acala rcsrfcins Indicated by that letter in cash Section 



abova 



Point 

A 


Section X 


Section XX 


Section XXX 


Section XV 


B 










C 










5 i 


! 








B 








fn-r*^ — fMMrwJwa 


p 


t .^w—ff***wi*wr»***»»* , ^** jU>w * llfc * J ** l * rwi 






& 




... — — — - — i M««»l*IMIMt* 






1 

H 


.. 

■ • 








i 




MAHUM * III A1»W 






'J 







- 




K 




• A 


1 


l 
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Log son 35 



Cl«»f;wovk sad Assignaeat: « 



For 

<*•* * • 
•2— * 


each esarcisa use your elide 
sn expression* 


rule to 


evaluate 


the 


1. 


3 3 iii 45° 


6o 


2o8 


Bin 


60° 


2 U 


VI Bin 30° 


7o 


«55 


sin 


20° 


<1 

•** o 


25 'tin 20° 


Bo 


olC 


fl in 


30° 


4. 


.,40 ala 60° 


9o 


•24 


sin 


50° 


5o 


oSO sin 30° 


10 o 


1.5 


sin 


35° 



Fo:^ each ec;e raises 

A» #efc mo aa ©quafcion* 

Bo solve* tha equation te the variably 
Co uae yoar elide rule to evaluate fcha resulting 
e spresslon. 




66 

141 



Mwno 



x 



Data 



o 

ERIC 



Lesson 36 

Classr/ork and assignment o 

For each exorcise use your slide rule to evaluate the given 
expression* 



1* £ cos ijJ* 


6o 


3*C cos $o' 


2* 15 cos 30° 


7* 


*65 sin 30° 


3* 35 cos 18° . 


Co 


*25 cos 30° 


hn oil COS (>0° 


9i 


*75 cog U0° 


5* *8 cos 30° 


10* 


1*5 cos 35° 


For each exerc5.se: 







Set U3 an equation. 

Ho Solve the equation .for the variable, 

Co Use your slide rule to evaluate the* insulting 
expression* 
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i 



•» 
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vos* each exarclso cojaploto tho statoxaonta 
lo If point A is road S* 0 then point J is road . . o 

4 ♦A*** W*'* 11 ** 4 * - * 

2«> If point K ig road 0O6 * then point •' ig I'oad © 

3<, If point C is road ©0£ a then point 1; is road » 

* n«w»« 

ho If point 0 is read 7o » then point F ig road m a 

5© If point I is road o0 D then point .< ia road 9 

* wriwwwr 

Fox' o-'.ch oj-rercioo sclvo tho problem.. bo trio calculations 
uaintf your slido mlo « 

7 cos 20° b> 2»7 cos 65° 



2« 13' cos 1 


ip° 




2.>5 C03 


30 ( 


3» 3*!> cos 


3£° 


6© 


h*£ cos 


hi 
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C. Introduce use o£ S scale for cosine function * 

1. Review that the cosine of an angle is the same 
as the sine of the complimentory angle: 

cos 0 * sin (90 - 0) 

2* Practice finding compliments of angles * 

II* Classwork (ditto sheet) 

A. Reading scales: S and A 

B* Evaluating expressions 

1* Involving sine or cosine function* 
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INTRODUCTION TO VECTORS 



Lesson I 

I . Vectors/direction 

A . Review Ray 

1 . Examples of rays . 

2. Definition of rays. 

3. Symbol used to designate rays. 

4. A fi ^ written as Jfij. 

and B A"* written as BA 1 . 

a. Stress order of reading. 

b. Note: ABV BA'* 



B. Develop concept of a vector. 

1. On coordinate axes, draw sets of four rays. 
Describe and discuss their positions, 
y 90 ° 



(a) 

-X- 



:b 



6 a — 180 ° - 

C A C 



.D 



-Y 



(b) 



(i) VK DB TO TO 



■sA 



-X- 



. ✓^ 45 % 



180- 



B 



) a 0°/360° 



ID 

2K>° 
90° 

1 



60° 



jO°/360° 



-y 



270° 



(i) Position of <37? and OB* determined by angle, 

(ii) Roy OA has the origin as its endpoint 
and is positioned by the 45 angle. 

(iii) How is ray 03 determined or described? 
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ti .i 

OZsa&vjtU and A&sigp'JBsn t 

A„ Describe the positioning oS the 
itig dicigr^ssno' 

f*' 



6 



rays on each o£ the follow* 



V 


V 

J?* >•» 

V' 

s$h o' 




z?<f 







fii 




& 


0 

nf,‘~ 

?. 


/. 

/Vi 


o* 




jy 










rr/cs* 






Bo Conotsruct each ray on cejcrdinafc© tofts 
GKlption given* , . , n 

2.0 oa# endpoint 0 at the origin end 
fcern&ned by a 20** angle o 
03 b endpoint 0 at the origin and 
tc&olnecl bv an 80 cngl®o 
OC# Gndi.wj5.iat 0 efc the erigig end 
fcirawnivifed bv an £<n«le ©£ 1^0 o 



2 0 

3o 

4. 



teriDlyifed bv an angle ©£ 1£0 o 
Ci> p endpoint 0 at the origin and 
fcGV&ittvid by mi angle of 1 60*% 

So 012 p endpoint 0 efc the oarig^n and 
tosninod by an angle of 30Q.j* o 



£ol lowing the des* 
its direction de-* 
its direction de« 

« i>« A 

its d irection d©<° 
Its direction de« 
its direction, da- 
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Lea son 1 (continued) 
C • 



D. 



Classwork: ditto sheet _ . 

1. Describe the positioning of the rays on each 
of the following diagrams. 

2. Construct each ray on coordinate axes following 
the description given. 

Ass lenment 

1. Complete ditto sheet according to instructions, 
(repeat C and D of above.) 



Lesson 2 

I. Review homeworks Vectors /direction. 

1. Identify each ray by name and direction. 

II. Vectors/Magnitude 

A. Graph the ordered pairs of numbers: A (0,0) and B (3,4) 

1. Draw line segment AB. 

2. Determine length of line segment AB. 

i. Distance formula by the pythagorean theorem. 

3. Determine angular direction. 

i. Apply trigonometric functions. 



B. 



c » 



D. 



E. 



F, 



Vectors , . 

1. Quantities requiring both direction and magni- 
tude. 

a. The pictorial (graphic) representation of 
a vector is done in two ways s 
i. Direction by the direction of the 
arrow. 

ii. Magnitude by the length of the arrow 
Scaler quantities 

1. Quantities requiring only magnitude; examples. 

a. Length of a table. 

b. Mass of an object. 

2. Compare scaler quantities to vector quantities. 
Determine the vector quantity for the given vector: 



1 . 



I 



aK ... 

! ( 0 , 6 > 



(2,5) 



a. Describe vector AB. , , ^ , 

b. Find length of AB by forming a right triangle, 

c. Find angular direction by tangent function. 

Classwork: Find the vector quantities for the fol- 

lowing vectors (Ditto Sheet) 

Assignment: Complete ditto sheet. 
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?.iSSS»ott 2 

Classwsirfc and assignment 



Find the vector quantities £©r each of the given vectors* 



lo CC0 £l 0) .»C5 ? 5) 

2 0 A (0,0) BC3 ? 4> 

So 8(6*0) E(4,3) 

4. ACOpO) B(«4p3> 

So EiC0„0> K(-3p4) . 



6» t,(0,0) F(6,&) 

1 . A<0„0) 0(16,12) 

8o 8«0'p0) G(“3 0 6) 

9. F.COpO) BC20„15) 
10. 8(0*0) T(“12 0 S,6) 



Ho 2(0*0) Y(3„-'i0) 


16 o 


A (0*0) 0(1*10) 


12. R(0,0) S(“3pl0) 


l 7* 


I>(0*0) B(“3 0 5) 


13. A(0p0) 8(4„10) 


Uo 


E(0*0) G(S»"2) 


14. CCOpO) UH"8) 

1 


19o 


15(0*0) B(S*«4) 

» 


15. K(0„O) T4“3p“4) 


20o 


t(6*0)'a(7„-i) 
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Lesson 3 



I. Quiz: Determine vector quantity of vector AB. 

II. Review definitions scalar quantities and vector quantities. 

III. Review Homework. 

IV# Determine vector quantity for vector «AB. 

A (3,4) B (6,8) (A (3,4) B (6,8) ) 

A. Construct right triangle. 

1. Find length of vector. 

2. Extend hypotenuse BA through point A to x-axis. 

3. Drop perpendicular from B(5,7) to x-axis. 

. Note the similar right triangles. 

a , Example : 

, B 

A / 

<3, % 

/ 




» 



b. Compare angle X to angle Y. 

c. Vector quantity of vector AB is the magni- 
tude (length of AB) and size of Y. 

B. Classwork: Determine vector quantities for the fol- 

lowing vectors determined by the given ordered pairs 
of numbers (ditto sheet). 

C. Assignment: Complete first 10 problems on ditto 

sheet. 



Lesson 4 

I. Quiz (Determine the vector quantity of A (4,3) B (8,6). 

II. Review of vector and scalar quantities in homework. 

III. Equivalent vectors 

A. Vectors having the same magnitude and direction are 
equivalent vectors. 

1. Find vector quantity of A (0,0) B (5,5) 

2. Find vector quantity of C (3,3) D (8,8) 

3. Compare vector quantity of AB to CD. 

(i) Satisfies definitions of equivalent vectors. 

B. Classwork on equivalent vectors (on previous ditto 
ditet #11-20) 

C. Assignment: Complete ditto sheet. 149 
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lesson 3 

Classaork and Assignment 

J3e£eeraine the vector quantity for each of the vectors de 
terntinecl by the given set o£ ordered pair a* 



1. A(7 S 5) B(4,l) 

2. C(J.2,7) 3(9,3) 

3. ?( 3,5) E(9,I3) 

4. £5(6,2) S(12 t 10) 

5. K(2,9) 1(-1,5) 



6. K(7,7)’B&3) 

7. B<-7,~6) A(-l,2) 

8. D<-5,2) C(l,10) 

9. R(-l,-6) S(10,6) 

10. T(l,-4) 0(10,11) 



11. JC<5»7) Y(8,il) 16. Q(1.3) R(*2,7) 

12. B(-2»-7) A (t, ”3) 17. T(0,1) X(5,7) 

13. CC-8,-9) B(-18,-19) 18. Y(8,ll) 2(13,17) 

14. K<-9»1) 4(-?.9,-10) 19. Q(l,3) C(-8,-9) 

15,. H(-7,"2) M(-10„2) 20. L(-19,-10) M(-10,2) 
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Lenson 5 

I* Quiz (Locate the point B(x,y) so that A (0,0) B(x,y) * 
C(l,2) D(ST7) 

Ho Resultant £orce of two forces acting at a point. 

A. Parallel forces: Examples for consideration. 

1, Moving an object with a force of 100 lbs* 

a. A second force of 50 lbs* is also exerted in 
the' same direction. 

b. Total force of 150" lbs. in the same direction. 

2, Moving an object with a force of 100 lbs. 

a. A second force of 25 lbs* is also exerted in 
the' opposite direction. 

b. Total force moving object is 75 lbs. in tne 
direction of the 100 lb • force • 

3, A plane traveling east at 300 m.p.h. has a tail 

wind of 80 m.p.h. • 

a. How fast is the plane traveling and in which 
direction? 

4, Summary 

a. Parallel forces acting in same direction, add 
forces to get the resultant force. 

b. Parallel forces acting in opposite directions, 
subtract forces to get the resultant force. 

Bo Forces acting at right angles. * . 

t. Demonstrate pulling an object attached to a string 

a. The object moves in the same direction as the 
force being applied. 

2, Attach 2 strings of equal length to the object. 

a. Apply equal forces on the strings at right 
Sngles. (Form a square in relation to object 
and endpoints.) 

b. Object moves along the diagonal. 

c® Example: 




3, Picture above demonstration with vector. 



a. Draw a vector equivalent to OB starting from 
point A, (OB 1 ® AB*) 
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State 
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S'?ork snd Assigni^st 
For Q3cl\ exercise 

A 0 Study the pr©blea throughly 



3<> 

C© 



lo 



(to gssoh paces' dsrsrj vcctcrs to represent the motions 
indicated :lh the prcblem® ; 

Find the di stanea by measuring the resultant vector 
cn the graph® 




$bo bsvs walk s^uth 12 blsek® sad then west 5 blochSo 
©n 3 svo &£ the city* what is the teact«&uaa ois« 

WB ^ - Ts.. „.. 'w ^£~<* <•** tN ?<«*»*'. wkr*??® 



8 



equsss in sr^iss^o! 

An airolaaa fl^w west 150 wiles and then 120 railes 
south®" What is ths straight l*.ae dastfinea between 
his starting and finishing p©i«ts? 

A ciGtor b©at traveled south 3 miles on a lake aud then 
east 5 aiJeao If the beat had taken a straigat course 
to its etesfcina fciua* how far would it have traveled 

A train traveled south frosj Chicago f©r 300 wiles end 
then traveled west and traveled 400 miles vest* Assure* 




~ ^o L - 

ing points o 




nsru u Oilu U44U?« w»«o . \ r. . * . n. 4~ 

line distance between its starting and fiiti2.shin 0 
points? 

A snail, crawling ©Ions a. cellar 

east anti then 9 cssn a©£th 0 ■ VJfcac is the st2?d_.ght t-s*- 
diseahea fegaa-Sea stealing e© 2&»ishing peinCBi 




■¥:} 
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Lesson 5 (continued) 

Observe the forces of OB and OA on the object 

at point 0 are equivalent to the forces OA 

and AB on the object at point 0, 

£ # The forces terminate at point B • 

ii. OB is the resultant force of OA + OB. 

4. Classwork problem. A boy walks north 30 yat/ds 
and then walks east 40 yards. How far is he from 
his starting point? 

C. Classwork: Problems on resultant of 2 vectors. 

(Ditto sheet) 

D. Assignment: Complete 1 to 5 on ditto sheet. Test 

tomorrow. 



Lesson 6 

I. Test: (Close out marking pd.) 

Lee 8 on 7 

I. Equivalent vectors. 

A. Quiz 

B. Equivalent vectors. 

1. Null vectors. 

a. Definition „ . . 

b. Result addition of 2 vectors equal in magni- 
tude and opposite in direction. 

c. All null vectors are equivalent. 

0 Clflsswoi^it • 

1. Word problems involving addition of vectors, 
a. Graphical solution. 

D. Assignment: Ditto sheet on word problems. 



Lesson 8 

1. Review of equivalent vectors and null vectors from homework 

A. Graphical solution of word problems involving vectors. 
1 # Approximation 

B. Calculating vector problems. 

1. Resultant of 2 forces. _ 153 

2. Resultant of 3 or more forces. 

78 



*- o 



Show gir£ph ioally the uingii 
coEoiiuit'.iwii <a£ t&ift s? 



e vector to reoresent this 



, r . . **» ntjchine 8 is&t south aad 22 faefc west* 

.•.Vi.jt :v. : ; cue straight^!:!**** dist^nc.^ h<£L*w®en the: l?: starting and 
finishing points? 



2,> Below a*:e listed five veetrars*. Which vector Is 
equivalent &9 A<7 9 5)JB(20 fr X0>? 

>U5r,7) *0.0,10) Z<4*3) RC/,7) 



7..£3»G) 
vi<-3 & -2} 1)0,3) 



n 6*4} IKM) 



Kinrei 



l&BSOTl 6 

Gla si k and iisslgnpient 




b) By calculation, using the Pythagorean Theses, 



U 

2 e 



5o 



A cyclist drives 30 miles north and then 25 miles west, 

A Mexc^'Jes is driven 200 lc«a 0 on a bearing of 9O 0 and 
then tu?:ns and drives at a bearing of 0‘' for another . 
100 fcm 0 



3 a A aan walks 6 o 0 k&» on a bearing of .5 20 s 12; then 

• turns end walks 29 70^ F. & ^Ist&noo of 9„0 ksa, 

4 c A raptor beat start?? an a bearing of .H 45° W end travels 

X5QoO vxitixz&c. It than turns? and travels 360 o 0 meters 
on a S 45* W bearing* 



A man n&kJtng deliveries from his store traveled 5 
blocks vest* then 3 blocks north, 7 blocks east 6 
1 block north* 3 blacks we3t„ and finally 2 blocks 
north:, (Assume that all city blocks sre squarso) 
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Lesson 7 

Clessworlc and Assignment 0 

Fo S eaca mr ® srci ® e &?«w on graph paper the indicated vec- 
tors* Use your drawing to answer the question in the exercise, 

I* A ran walks 9 meters in a direction of &? 60° S and then 
turns and walks East for 3 meters . Give the direction and 
distance frca his starting point to his finishing point* 

2o A man walks 12 meters in a westerly direction and then 9 
meters ?.n a northerly direction. Give this direction and d?s- 
taaco from his starting point to hie f ini Giving point. 






g 21 } wslhfi 8 meters' in a direction S 60° E and then walks 
ii 60 k vor 8 meters, Find the direction and distance from 
his starting point to his finishing point. 



4, A man walks 9 meters in a direction W 30° S and then 
6 meters in a direction N 60 Tf, Find the direction and dis- 
tance from his starting point to his. finishing point. 



5, A man walks 8 meters in a direction S 60° W, then 8 meters 
in a direction W 30° S, Then 12 meters in a direction E 60° N 
Find the distance and direction from his starting point to his 
finishing point. 



6, A roan walks 0 maters in a direction ^ 60° 8, then 8 asters in a 
- -northerly direction^ then 8 .waters E 30° 8, Find tfco distance a*d 
direction from Ills starting point to his finishing point* 

7 * A nan waUceg 9 rasters in a direction E h$° n, then 9 neters in a 
direction IS k$ S* and then 12*73 meter a Yfcst* Find the distance and 
direction from his starting point to liis finishing point* 
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Leaver. 8 

Cleasaork and AcarlgntfiSttC 



Bate 



Using th« lav, o2 Sines „2i»i the siesiog parts tOmOt 

- ^ .... . 1 ... I^.iv ^SISAevt O V Cl A 



S~ 

1- 



\J 4 



4 c>’ 






C 

/\ 



3 ^ 



\ 






/ 



/#■ 



/ .0 
/&o 



'V* /0£isi 
\ 

\ 



\ 



J & 




d 



d. 



£ 



X« triangle ABC. fiisgle A measures 
35°, and eiste a Erasures io:tmv. 




/? 



\ c 
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Using the jUw of Cosines , find the missing side in each 
givan triangle* 

Cs 





Lesson 8 (continued) 

IIo Law of Sines 

A. Purpose^g ^ determining the measure of parts of a 
triangles, regardless of its shape* 

B* Review of proportions* 

1. Method of calculating for unknown. 

a. Review familiar techniques learned in the ratio 

and proportion unit. 

b. " Review use of slide rule: A and B scales. 

^ H • 4 .44 A -C n4«tat n fr-I flnffl P ♦ 




B 



i. Review labeling vertices and sides of a 
triangle • 

C. Classwork: review problem on board. 

. 1. Law of Sines 

D. Assignment: Complete 1 to 5 on ditto sheet. 



Lesson 9 

I. Law of Sines (acute angles) 



A Quiz 

# 1. Label sides of triangle according to names at- 
tached to vertices, fo 




2 . 



Write the Law of Sines for the triangle in prob- 
lem 1. 



B. Review quiz. 

C. Review" homework problems. 

1. Examine homework problem #4* 

a. Can't find solution. 

b. . Need more information. 
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Lesson 9 (continued) 
D, 



E. 



Law of Cosines (acute angles) 

1 # Number of unknowns in the Law. 
a. Three forms of law. 

i # To find missing side. 

' ii. To find missing angle. 

2. Classwork: Find solution to problem #4 of last 

s l8b Metf Sion of Law of Sines. 

3 Deter mining method of solution for a given problem 
3 * at Need a drawing to determine the techniques of 

solutions. 

• ♦ 

If time, classwork on Law of Cosines. Ditto sheet 
problems 6,7, and 8< 



F. Assignment: Complete 6,7, and 8 on ditto sheet. 



Lesson 10 

<•»* 

I. Law of Sine6/Law of Cosines 

A. Quiz. 

B. Review quiz. 

C. Classwork: Continue ditto sheet. (9,10,11, and 12) 

D. Assignment: Complete ditto sheets 



Lesson 11 

I. Trigonometry functions of obtuse angles. 



A. 

B, 



eview definition of an obtuse angle. 

„ Show location of an obtuse angleon the co 
ordinate plane. (Use unit circle.) 






ef erence angle • 

. Let 0 be reference angle. 

S: K2S SVV - »■—» • - 3o°. 



•i, 9 « 45^ 



* A7\0 

c. ^Discuss location for any angle (180° - 0) 
whe^e 0°v- 0 a. 90°. 
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Date 



Lessen 10 
Quis 

lo Given 5 /A s 30 ° 

/B - 25 ° 

a 83 30 inches 
Find b. 




Zo Givens JC a 70 ° 

a « 18 inches 
b » 20 inches 
Find Co 
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Lesson 11 (continued) 

rv Trigonometric functions of any obtuse ang.«.e« 

1. Develop sine (180° - 0) a sin 0 
a* Discuss sign.of function. 

2. Develop cos (180 - 6) * -cos 0 .. 

a. Stress sign and direction of measure. 

i. Relate to values on coordinate plane. 

3. Develop tangent (180° - 0) 83 -tan 0 - . 

4. Develop reciprocal functions by number relations. 

and reciprocal law. (x • — ■ 1) 

D. Cla ssworfc : . _ Vicao 

1. Example: Find the six functions or loO . 

itfS£i*3j£ (180§°: 2*$jor 160® in the func 
^are n (180° o - e e f e «ilh n (i80O / 2 oV. 

Therefore 1 : 2 ein (180° - 20°) - sin 20°. 

2. Continue finding the remaining functions. 0 

a. Example: Find the six functions of i-0 • 



E. Assignment: 
angles: 



Find the six functions for the following 



1 . 

2 . 

3. 



150* 

175* 

91° 



4. 

5 e 



89 ° 

185* 



Lesson 12 

X, Trigonometric functions of obtuse angles. 

A. Review formula for trigonometry functions of any ob- 
tuse angle. 

1. sin (180° - 0) - sin 0 

2. c‘o 8 (180° - 0) = -co 8 0 

3. tan (180° - 9) » -tan 0 ■ , 

4. Review' reciprocal functions by using law or re- 

ciprocals* i 

(a * -* .«* +x) 



B. 



a 

thus concluding: 

a . . esc (180° - 01 

b . sec il80° - 0] 

c. ctn (180° - 0, 



■ esc 0 
« -sec 0 
® -ctn 0 



Review homework. ■ . , _ £ 

1. Call attention to problems 4 and 5 of assignment 
as not being obtuse angles. 
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Date 



teawi 12 Clasrrfork 

For each cxcrci se 5 

(a) m-aur a dia-v r «n to illustrate tho situation in the problem* 

roro ° tw * the »»• Rice vhlah thm two oenpenext 

<c> Cemjplote the n tirollologram of forces* 

(d) ^J'?L^ P0 ^ Gnt ’ f 0 l * c f 3 wh i ch * ^ the given directions, are 
equivalent *to tho one-* given force# 



1* Reoolve a force of $0 lbs. Into two components, each of 
.nnen ma*ces an angle of^egrccs with it. 

2 * ^5f°J Ve ? force of lbs « two components, each of 
which makes an angle of l£ degrees with it. 

** !?Sn^ r ^' a f ° rcs of ,^° *; bs * *nto two components, each of 
tvhicn rcatces an angle oi* 30 degrees with it# 

U. Resolve a force of £0 lbs. into two components, each of 
which makes an angle of bf> degrees with it. 

^ v «v?°u Ve w f0rce of iR to two components, each of 

which makes an angle of 60 degrees with It. 



6. tfake an estimate: VJhat two components, each of wM^h 
making an angle of 75? degrees with a $0 lb. force, will 
bo equivalent to that single force? 

7. tfhke an estimate t What two components, each of Which 

0X1 ar,sl ° o£ degrees with a single $0 lb. force 
will be equivalent to that single force? 



o 

UC 
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Lesson 12 (continued) 



C. 



D. 

E. 



Solve the following obtuse triangle: 

L 9 m 

* ^ MM 




120 ° 

50 inches 
40 inches 



1, Develop method on board with assistance of class. 

Classwork: Solve the following triangles (ditto sheet). 

Assignment: Complete 1 to 5 on ditto sheet* 

Announce test in 2 days* 



Lesson 13 

1, Functions of obtuse angles. 



A. Review quiz and homework. 



B. Classwork: Word problems 6 • 10 from ditto sheet. 



c# 



Assignment: Announce test} Study and complete ditto 

sheet. (Give answers to problems on 
ditto sheet.) 



Lesson 14 
TEST 
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Date 



12 

Clasgvjork and Assignment 

Fox each e^erciosi 

Cs) .tea»a. diagram to illustrate the situation in the 

prob iea 0 

^ ^ b ?o;-ce3 Sivea parts ancl th« nssallelogram 

(c) Fiad tha resultant (naa ftjtce which will da the 

ecjUAvalerit. or the two given forces) 0 

(d) Find the angles which the resultant force mkes with 
tilt; cw© g?.v<sn zorc&8 0 

.2.0 Two cables are attached at 
the ©S5E3 height at 
sides of a street* ihe fcwi 



\wnauwm» faun. 




W w ^ o *»•«#. UUV3 jutl* 9 

sta?it tha safe ia lifted iron* 
the ground fl the cable© each 
£@m m\ angle &£ 30$ with the 
wall of the buildings to which 
they are . attached a Find the 
pull cm each of the cables at 
that instant 0 




2 <. Suppose the txm cable® in 
psraatei 1 have lifted the safe 
s© that now the cables each 
an angle of 43$ with the 
walla e-f the buildings to which 
•they are attached 0 Find the 
P«U m each of the cables 0 




b^H S hM fche ®?? a *? jobless 2 is shifted toward the 

h % bso8 8 hc tteough a wiadw SL. 



4o the ©ate is now shifted fur char *•«■«« «?>v*s <-u fl « .p^ 

hand building that, the cable then forms an angle of 5«o- * 

Imwir», fc ^ rqo 1 ?^ fc ^ bL1 !*¥^ s while tha other cable firms an 
cable. 1 65 ™ ith ta<a . r ^t~nand wall. Find the puli ia each 



a 






163 






* *fr r+~t 



Lesson 12 (continued) 



'-<-1 



5 , Sunpese the safe Is now shifted still further toward the 
laft-h&nd building, so that the cable then farms an angle of 
5 ° with the wall ci the building while the other cable forms 
an tingle of 65° with the right-hand wall* 




an angle of 39° with the right-hand -wall • 



Haasa 



Date 



Letts on 13 Quiz 

I, Urite tht six functions of an angle whose rcsaoore is 115° 
in tama of angles l«ss than 9.0°, 



2 a Selva using the law of cosines* s 

LC « 65° 
a w 18” 
b ® 12” 

Fisid G 
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Test 



For each problem ooX'ofulXv* olcotch a dloaraia on nrapb moor 
and find tho a olatlc n uoinQ nhltc<*2icad paper# 



i* tho vcotor cpuartlty* for the imotor* A(0„0), B(5»8), 

2. Find the vector qv entity for the vcotor C(5 # V)» D(0„U), 



3o Shoo* (graphically the single vector to represent tills coo* 
binali on of trips: 

Two iron move a radian© 12 feet south and then 8 feet oast* 




5>o Find the distance and bearing from the starting point to 
the finishing point: 



. A motor boat starts at a bearing of 11 U$° XI and travels 
2500 looters* It tnen turns juid travels 3600 motors on a *> xi 
bearing* 

60 Resolve a force of £0 lbs* into t no conponontgy each of 
nhich nalcos on ang3.o of b& with it. 



Rosolvo the same fcoico and problem <6) into two coqponents* 
each of which nates on angla of 60 with It* * 
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Introduction to Simple Machines 
Lesson 1 

I. Understanding "Percent" 

A. Meaning of percent 

1. As a common fraction 

a. Denominator tells number of items in universal 
set. 

b. Numerator tells number of items in (a) which 
are of special interests 

c. ‘ Practice with universal sets of 100 items. 

2. Examples related to quantities containing less 
than 100 objects. 

a. Simplicity maintained by using integral fac- 
tors of 100. 

3. Percent as a decimal fraction. 

a. Stress meaning "Pei* Hundred" 

b. Decimals and common fractions. 

c. Compare common fraction to its equivalent 
decimal fraction. 

B. Classwork and Assignment: Ditto sheet - Find the per- 

cent in both common fraction and decimal fraction form 
(Some work problems.) 



Lesson 2 

1. Comparing common and decimal fractions. 

A. Review definition of percent. 

1. Common fraction with denominator 100. 

2. Decimal fraction. 

a. Equivalent forms (1 end 2) 

3. A common fraction equivalent to decimal fractions. 

B. Review homework. 

C. Quiz 1. Definition of percent. 

2. Word problem similar to homework. 

D. Find percent for universal sets having less than 100 
objects. 

1. Refer to meaning of percent. 

a. Change £ to percent. 

D ■ ' 

i. Common fraction in hundredths. 

b. Set up as a proportion • 

v 2 - ? , 

5 100 
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Lennon 1 

Classwork and Assignment 



A«- Solve each, proportions 





2 









Bo For each exercise sot up a proportion to find th° 
per ©sat sought* 




'■ l ° k 0 ®* wsek I had 73 points cut of a total of 100 
possible CXI & t.4‘Sto Had the percent X had cor recto 

2 0 Jiia had 40 points cut of 50 on a Quiz* Find 
tha percent he feed correct « 

3 0 If 1 had 45 ©orrect out of 50 problesas , what 
percent did X have correct? VJfeat percent did X have wrong? 

Xf x had 42 correct out of 50, what oercent 
did X ha vo correct i What percent did X have wro nr? 

w 

,, , , , 5« Xf X had 50 correct out of SO, what percent 

did X have correct? Wh$t percent did X have wrong? 



ERIC 



167 



... rrt?r HTrum* rnnmwrtww 



3 

3 

'i 

j 

] 



3 



id 



o 

ERJC 



Lesson 2 (continued) 

2. Solve proportions using slide rule. 

a. Refer to Lesson 23 of introduction to algebra. 

3. Classwork using slide rule; 

-* * cent for the f- 11 % "“ 4 ‘ 4rte 

f. 



a. | 



b. 



21 



I 



A 6 

o. y 



e. | 



g< 



h. 



i. 



25 
3 3 


k. 


135 

343 


26 

53 


1. 


120 

m 


29 

33 


m. 


25 

31 


55 

71 


n. 


35 

33 


131 

1M 


0. 


73 



E. Complete problems given for classwork. 

Lesson 3 

I. Understanding percent. 

A. Quiz: (Slide rule - find the percent equivalent to 

each: 

3 4 24 17 v 

F» 3* 32 #; 

B. Review answers for quiz and homework. 

1. Stress meaning of percent as per hundred . 

C. Classwork and assignment: Ditto sheet. Set up to 

solve word problems using slide rule# 

Lesson 4 

I. Understanding percent. 

A. Quiz (sit up and solve one :d problem.) 

3. Review quiz and homework 
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Lesson 3 

Ciasawork and Assigna&nt 



Date 



Using a slide rule rind the Rsycent c ought j.w u-t. ?,■ n. 
ercise* Uce tha. b scale for the total nuinbei* possible. 



C 

D 



scale ffirasbag, in S ubs&fc « • ?:. 
scale fotal'l'iii.iiiibft?? ~ T 0 U 



4 

!L - 



X had 6 p?ebXe&3 eo:rr<?£t cut cf 12 oroblenis cn a test a 
Find the percent which X had correct* 

2„ Vie had a test - with 14 problems,, I had 8 correct* Fir 
tha p&rcesifc which' X had 'correct* 

3* Tiie clsr,*?. hus 32 student. 15 of wfeosn are boys* Find 
the percent oil the class which ore boys „ 

4» Find tha percent correct on a test if there ware 30 
problems and X had 18 correct * 



5o John earns $120 per week and spends $85 on "room and 
board % Find tbd percent of tlw total which ha spends 
cr ircoia and board * 

6 c Find th# percent corresponding to 35 out of 50, 

7* Find the poreont corresponding to 8 out of 15 0 

8o Find tha pesrcomt ccsrespcmding to 65 out of 80 o 

So Find the percent corresponding to 75 cut of 90 0 

10 * Find the percent corresponding to S3 out of U5 0 

11 « Find the percent corresponding to 8 0 5 out of 12 *5 0 

12 * Find the percent corresponding to 6*5 out of 3,5 * 

13 o Find fch© percent corresponding to 4*5 out c*f 21 0 4o 

14 c. Find tha percent corresponding to 3*5 out of 4 e 

15 o Find tton percent corresponding to 17*2 out of 32*4* 

16 n Find the percent corresponding to 1*75 out of 3*56* 

17 b Find ths. percent correspond ing to 1 out of 8„5* 

18* Find the percent corresponding to i.,95 out of 9*5* 

19 * Find the percent corroaponding tc? 4*35 out. of 10*5 ... 

20* ‘Find the percent corresponding to 7*95 out of 11*5* 
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Lesson 4 (continued) 
C. 



Do 



3rd method of reading percent# 

1, Per hundred *e— * percent 

a# Discuss in French, cent means hundred. 



i, Italian: cento means hundred# 

2# Review: 

60 



a. means 60 per hundred# 

b# "60 per hundred" is also expressed as "60 
percent" 

..60 



c# " Y^q" is also expressed as "60 percent". 



3. 



4# 



Symbol for percent is"%"* 

a# Thus, "60 percent can be written as 60/# • 
b# ^ can be written as 75%# 

Read the following common fractions as equivalent 
percents: 



a# 


3 

T<5o 


e* 


25 

Too 


* 5 


b. 


30 

TffiJ 


f. 


2#5 

TOo 


s 23 

J. W 


c. 


8 

loo 


go 


c.25 

loo 


k & 
K. 25 


d. 


80 

m 


h. 


2 

5 


1 17 

1 - W 



Cla sswork and Assignment: Solve the following work 

problems. (Ditto sheet) Complete ditto sheet# 
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Lesson 4 

Glasswork end assignment 



a. 



4, 



5, 



Bo For &sch ©scrcioo us© your slide rul© to find tho . . . 
required percent o 

A screwdriver is hade. of 2 canoes of steal and cira ounce. ; 
of plastic, What-ft^saC of fc&s might of the scxomxxvfv- 
If plastic? ilhaf- 'percent Is steel? ' ; 

St 1© ©afeiffiafecisS that a person sighing 120 lbs, has 11^ lbs , 
of v> 3 tor in his body:, What percent of his weight «.© water* 

A tcolssaJs&r required 40 hours to teak© Q small punching die-. 

began by studying' th® plans for 2 hours « What percent 
of tbs tira© dic3 h& spend in this preparation? 

liqhtbtalbs, thirty®four bulbs 
: of 3500' produced one day, What 

percent acre defaetivs? 

A man cccntcd th® vehicles which passed a busy inter*® 
section cps day, Ke counted 14 niofccrcycleSj oj tr-taCivS * 
and 251 cars., *Whafc percent of these vehicles ware motor* 
cycles? What percent #®re trucks? What percent 
cars? 
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Lesson 5 

Introduction to Simple Machines 

I. Meaning of Efficiency 

■ V * * 

A, Class discussion . 

1, Two autos, same model, make ana year. 

1st gets 12 miles per gallon of gas 
2nd gets 15 miles per gallon of gas 

(a) Discuss which car has a better efficiency 
performance . 

(i) Meaning of efficiency 

(ii) Can efficiency be controlled. 

2. Ask class to cite other areas where efficiency 

(a) Working in supermarkets and stacking 
cans on shelves. 

(i) Getting a job done in less time 
and perhaps less effort. 

;ii) Methods 

(iii) Equipment and machines 



8 



3. Briefly discuss electric motors. 

(a) Different types for particular job. 

(b) Elevators of Empire State Building. 

(i) Present size of electric motors 

(ii) Would a \ horsepower motor raise 
the elevator? 

(iii) Discuss efficiency in the time 
factor comparing an express 
elevator with its rated motor 
to the same elevator with a one 
H.P . motor . Assume different 
values for the rated motor. 

(500E.?,), (200H.P.), (100 H.P.) 

4. Efficiency: Producing the desired result with 

a minimum effort. 

(workout /workin) or (£nput“) 

5. Expressing efficiency as a percent. 

(a) Recall: percent means parts per 

(b) work-out - BffleiffiSZ 

work in ^0 . - 

(c) A 6 H.P. motor does 5 H.P. units of 
work. What is the work out? What 
is the work in? Find the efficiency 
of the motor. 

6. Classwork: Ditto sheet on problems similar to above. 

7. Assignment: Complete ditto sheet. 
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hen (3 on 5 

For each esercl&s use your slide rule to solve tbs problem 

lo A 6 horsepower mator dees 5 horssDcwer of work-, What is 
the work out? What is the work in? Find the efficiency 
oi the rioter.. 



2 



3 



4 . 



la a plant five wen should complete the construction of 
a truck body in caa day under normal conditions,. Suppose, 
one day. cix-mazt are required to do a job, what is the 
wc 2 u in? What is the work cut? fftist is the efficiency 
or fcfei) group on this day? 

A 20 horsepower racfcpr dees 16 horsepower of work, Wtia t 
is the work cut? What 1© tits work in? What is the ef- 
ficiency. of tbs mot or? 

Linds can type? 80 words par minute when bar typewrifcar 
is ia-gecsd coaditiozu Today can typa only 65 words 
p©r minute , What is fosr efficiency today as a percent? 

A 250 hossepe^ssr angina doss 220 horsepower of work, 

Wbofe is fcfes work out? What is the work :Lo? What is the 
efficiency of the engitia? 



6„ My car esn travel 20 tz&taj p^r gall on at normal speed, 
Romms?, at 60 tailc8‘ a per ho«r she travels only 16 miles 
psr gallon. Find it "a gaa mileage efficiency at 60 
miles par hour. 



7, An 85 horsepower motor does 80 horsepower of work, 

What is tfca work in? What is ths work out? What is the 
efficiency of the motor? 

8o Xf s car travels 25 miles per go Hen at 40 mil©© per 
hear but only 20 mil©© per go lion at 60 miles p®r hour, 
what is its efficiency at 60 tulles per hour? 

9o A tractor can puli a truck weighing 10 tons v under normal 
conditions » Ca® day this treeter can pull tha truck, 
weighing only 9 tens, What is fch© efficiency of the 
tractor this day? 

10 o Two isan can produce 480 pissa pies in a day under normal 
conditions, Because of difficulty with the ov#n cae day 
they cum produce 440 pies, What is their efficiency 
that day? 
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Lesson 6 



w .«.I w I o ■ ■rf'W *• J-'ll'-W i*aVtKtt.V “if ! V (* ' ’ *'• 



I 



I 



O 



0 



r-t 




H 

i 

u 



X. Review forces • 

A. Define: tendency to produce or stop motion* 

1* Pushing a desk. 

2. Lifting a book. 

3. Two forces acting against each other. If 
forces ere equal, then no motion. 

a. Relate to vectors. 

b. Resultant. 

II. Work 



A. Definition of: 

1. Result of two factors, 
a. force and distance 

2. Work is the product of the force and the distance 
the force moves. 

a. Example: A boy wishes to lift a 50 lb. 

weight 4 feet. 

(i) A force of 50 lbs. is required to 
move the weight. 

(ii) The distance is 4 feet, 
fill) Work » 50 lbs x 4 feet. 

B. Unit of Measure for work. 

1. From above example, W ** Force x Distance, where 
Force is in lbs . and Distance is in feet. 

a. W *** lbs, x feet, commonly called foot-pounds . 
(i) One foot-pound is the English 
measure for work. 

2. Example: A large rock weighs 100 pounds. Find 

the work done in moving the rock 20 feet. 

a. Work * force x distance 

W « F x S 

W «■ lOOlbs. x 20 feet 



W ** 2000 foot pounds 

(i) Stress unit of measure 

C. Classwork and Assignment: Ditto Sheet. 

Lesson 7 
L. Work 



0 

0 

P 0 

*ERJC 



A. Review definition of: 

1. Product of two factors. 

a . Force . 

b. Distance force moves. 

(i) Note: By definition, force alone is 

not sufficient to do work. 

(ii) To push a car with its brakes on does 
not constitute work. (The car must move). 
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Less# n 7 
A&s&i&nuent 



2u e;:ercii?e 1-5 refer to this drawing® The line segment 
/»3 r.'-nrs sents a bridge which is 80 feet long® ' The bridge 

• *■ # fi .. » jl. - . A . . Jl ft A Y<\ i 



w « v *.» w y M v «.*•* t 

the weight #£ fch© bridge, 




i 0 Suppose paint C ia 5 feet froa paint Bo Find the upward 
force which must be carted by each pier of the bridge 
t© support the weight of the truck o 

2 0 Calculate the upward forces ait A and B if the truck is 
located 83> that" point 0 is 10 feet from Bo 

3o Calculate the forces at A and B if the point C is 20 feet 

fran ii« 

4, Calculate the forces if point C is 30 feet from B* 

5o Calculate the forces if C is 40 feat £vm B 0 

Fill in the following table te shew your results of tho 
ealcwlatlona for exercises 1-5 0 



Distance 


Distance 


Upward 


Upward 


A0 


BC 


t’©rc@ 


Force 






at 


at 






A 


3 



o 
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Lesson 8 

I. Parallel forces and torque. 

A. Review of parallel forces 

1. Equilibrium 

B. Review of Torque. . 

1. The act of producing rotary motion. 

2. Direction 

a . Clockwise 

b. Counterclockwise 

(i) perpendicular to radius 

C. Review homework 

D. Classwork and Assignments Complete ditto sheet. 



Lesson 9 
I. Machines 

A. Quiz: (1) Definition of torque 

(2) Word problem 

B. Review of equilibrium. 

1. Prevention of both: 

(a) Linear motion and 

(b) Rotary motion 

C . Review homework 



D. 



What is a machine? 



1 . 



machine is a device or apparatus which can 
icrease the force applied or increase the 
oeed or distance. It can also be used to 
kfinze the direction of the force# 



(a) A machine can be used to help man do heavy 
work 

(b) A machine can be used to relieve man of the 

burden of work. 

(c) Can be used to do both. 



E. Example of a Machine 
1, Crowbar 



$ 



Discuss simplicity and how force is applied. 
When a crowbar can be used. 

(i) Lifting or moving a heavy object, 
cii) Forcing objects apart. 
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2. Work is done when a force acts on some object 
and moves it, 

a. Work * force x distance ( W • F x SJ 

B. Review homework. 

C. Parallel forces. 

1. Review: forces acting in same or opposite 

directions. 

a. Review resultant of parallel forces. 

(i) Algebraic sum ana direction. 

2. Linear Motion 

a. Moving in one direction. 

(i) Example: Lifting a rock straight up. 

(ii) Example: Two men lifting a chain straight 

up. 

(iii) Example: Two boys lifting a pole with 

a weight attached to the pole 
between the boys. 

3 . Rotary Motion 

a . Torque : 

(i) Tendency to rotate about a point. 

b. Definition: The effectiveness of a force 

in producing rotation. 

4. Factors involving torque: 

a. Size of force 

b. Force distance from point of rotation 

c. Direction of force in respect to the 
distance drawn to the point of rotation. 

5. Magnitude of torque: 

Magnitude of the torque equals the product of 
the force times the distance from the pivot 
(radius) where the force is perpendicular 
to the distance line (radius) • (T « F x S) 

D. Equilibrium with parallel forces occurs: 

1. When the resultant of two or more forces 

acting in opposite directions is the null vector, 
a. The counterbalancing of forces in op- 
posite directions thus stopping any 
linear motion . 

2. When the forces (clockwise and counterclockwise) 
react, thus preventing rotary motion. 

a. When the torques both clockwise and 
counterclockwise torques are equal. 

E. Classwork: Ditto sheet (Problems on torque and 

parallel forces). 

F. Assignment: Complete 1 to 5 on ditto sheet. 
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Lesson 9 (continued) 
F. The Lever 



G. 



H. 

X. 



1. Crowbar is a lever 

2. Definition of Lever: 

(a) A bar or like implement which is free to 
rotate about a fixed point. 

3. Parts of a lever 

(a) Fulcrum - Point about which the bar rotates. 

(b) Effort arm - Distance from point of a P" 
plication of the effort force to the fulcrum 

4. Examples of applications of lever. 

8 

Mechanical advantage of a lever 
(1) Diagram 

l e 



See Saw. 
Crowbar. 



\<~ i 

4 



A 

Fulcrum 
(Pivot Pt.) 



1 



F. 



2. Symbols: 


a. 


H* 

CD 


b. 


F is 
e 


c. 


l r is 


d. 


l e ifl 


3. F r 


x 1 * 


4 

Fe 


o 1®. 
lr 



F e x l e 



Class work: (Ditto Sheet) 

Assignment: Study notes and complete first five 

problems on ditto sheet. 
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Lesson 9 

For*: ussegcittes 1-5 refer tu the drawing of levers*. Figure A 
shews the lever between F« and Fv o Figure B shone SV between 
the fulcrum and F c 0 Do not consider the weight of the lever 0 



X© is the length of the effort arm» 
l r is the length of the resistance sta 0 



/ 



£.v« 



— $|.{~- 



/fd. 



-4 






7\ 



|<W % 



\ 




lo Sanpos 



apposes in Figure A s that l e ® 8 *% F e « 10 lbs© and F? « 40 lbs 0 
Calculate the length of the resistance aro lj-o 



2© 



Suopose that Ip, Fy »• and F e have the sum© values feat applied 
to* Figure Bo Calculate the length of Che resistance am 0 l r 

3o. Using Figure A if l a « 20” 9 F e « 8 lbs© 9 and FT « 80 lbs<, 0 
find i^o 

4o Using Figure B, if 1 « ?0'% F e » 8 lbs©, and F « 80 ib9 0t > 
find e * 

5o Using figure A 9 if 1$ « 40*% F e » 25 lba oc and Fj- « 100 V*5 0 
find l*. 

M 

6© Using Figure B & is l$j ** 40'% F© » 25 lbs, and » 100 lbs 0 

find Ijjo 
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Lees on 10 
I . Lever 



A • Review 

1. Definition 

2 . Parts 

3. F r x l r =F e x l e 
B. Review homework 

6. Those categories of the lever. 

1# (a) S Fulcrum between effort and the resistance, 
(b) Can be used to increase force, 
n (i) l e is longer than l r . 

(ii) Example : Tin snips . 

(iii) Crow bar, where l e is longer than l r 






^-le — 



A 

Fulcrum 



2. Second class lever 

(a) F r ,ip between F e and fulcrum 

(b) Used only to multiply force (l g > l r ) 

(i) Example: 

h 



[ii) Wheelbarrow 

i< 



It 



=3 






fulcrum 



3. Third Class lever 

(a) F e is between F r and fulcrum. 

(b) Used only to multiply speed or distance 

(le < l r > , 

(i) Example : 

/ f 



U. • l e 

i N ® 



£ 



ft 



fulcrum 



-e 

D. Classwork: Mark on ditto sheet from previous lesson 

E. Assignment: Complete ditto sheet. 
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Lesson 11 
I. Lever 

A. Quiz: Solve lever problems. 

B. Review homework: lever problems. 

1. Principles, classes. 

2. Method of solving problems. 



IX. 



Pulley 
A. 



B. 



D. 



Definition: A pulley is a wheel which is free 

to turn about an axle which is mounted 

in a frame. 

1, Examples of pulleys. 

(a) Clothesline. 

Fixed pulley. . . . ^ 

1. Principle: axle is in a fixed position. 

The wheel rotates but does not move up 
or down. 

2. Mechanical advantage of 
a fixed pulley is similar 
to a lever. 

(a) Fulcrum is the axle 

(b) l ■ 1 “ radius of 
1 « . * pulley. 

(e) Therefore: M.A. « 1. 

3. Purpose of €ixed pulley. 

(a) Change of direction of force. 

(i) Illustrate with model. 

Moveable pulley. 

1. Principle: Axle moves with the 

movement of the load (F ) while the 




UlUVCIUCUb W* *• x 1* 1 

wheel rotates about the axle, 
(a) Illustrate: 

2. Mechanical advantage of 
moveable pulley is similar 
to a lever. 

(a) Fulcrum is the point 
of contact with the 
fixed rope. 

(b) 1 



Beam 



(c) 1, 



diameter of pulley 
radius of pulley 




III 




(d) l e - 2xl r , therefore , M.A . «=2 

CLasswork and assignment: ditto sheet 

A. Complete first five problems on pulleys and levers 

108 
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Lesson U (continued; 



Oo 



h man can e;:ert a. downward force of ISO lbs 0 uses a . 
block and tackle having an IMA o?7 4/2 a What is tne heaviest 

weight which he can ,11ft? 



o r-fj'Mfc bioc ! - arc! tackle would a scan who can er.eirt a downward 
gorce ^2 aoed tS li£t: a might of 800 lbs? Sketch the block 

and tackle « 



in *7 s the largest IMA possible to develop using 

” Ve^ta pulleys? Sketch the pulley system to illustrate 

your answer., 



no 
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Lesson 12 



I. Pulleys 

A. Review fixed pulley. 

1. Rotation only. 

2. M.A. - 1. 

B. Moveable pulley. 

1. Rotation and axle movement. 

2. H.A. - 2 

C. Review homework 

1. Discuss M.A. in each problem, 

D. Pulley Combinations 

1. Block and tackle. 



a. Two sets of wheels (or more). 

(I) one set fixed 

(II) one set moveable. 

b. Examples 



1 . 



rj? i i 

r e 7 • 



11 . 



\> 





ill. 




^ pM V * XT ^ -• 

c« Determine Ideal Mechanical Advantage (IMA) 
of each example in h (above) • 

Ti) I.M.A. - 2 
ii) I.M.A. - 3 
’111) I .M.A. - A 

E. Clasawork; Determine 1. M.A. of each pulley system 

and complete each problem* (Ditto Sheet; 
(6 to 10) 

F. Assignment : Complete ditto sheet. 

Lesson 13 



1. Pulleys and Levers 



A. 

S. 

C. 



Quiz 

Review of: 

1. Fixed single pulley. 

2. Moveable single pulley. 

3. Pulley Combinations. 

(1) I. M.A. 

Review homework; review lever 



D. Clasowork: Ditto sheet on lever problems ana pulley 

problems • 

B. Assignment: Complete; ditto sheet. 
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Lor, yon 13 

Clous work and AcsigamanC * ... 

v- &*sss%S2 iSo’SSs^S^SISS^ jlSS«“. op Sb2S SoS£ 0 SS*:82 

8j^u f f S^KVik'S^eho^ahSSSt* 8gS2‘*.« ctu, mm o* «*• 
uaoUiQO? 

What; Is Uho aCfitoionc^r of lih® mfloHixxa? 

•» * a <♦«-«»» n 4' Ian rfcfl’ " '4 m or. or Cod- eft® aropo of i block and 
* # t«fkl2 oSd t:?o Jop® V.o pul 3 .ee! GO Coot. * h £^*^i* 

Mdlrlit! lV'U l*ati • Uo bo ; % 4jluod 5 £!&• tJsiutt in j 

2 S c’gs S£cUno$ Uh «2 Zh Uhu ^lA of tho iMohltto? WJa-e i« 
cha offldcDcy of eft® oocMmY 



fcj : 



ff&nd fcha plac ing tasuouaroo la this la yer diafprom 

U - - > & *^ P***vZ» = R ; ^ • 

r~ — * — "< 



I/O 



3* w ** 20 lbs* 
JL a «• 12 £fc. 
I? -* A Se. 
fe *=» 80 lbs< 



4. ** - 50 lb a* 
Im •* 18 ffc. 
Is* «* 4 ft. 

£ * 100 Iba, 



5. 




6 a A 20 -£oot Iwotf ha 9 its fulcxua at ©no end. Eho lever 
weighs 30 .Iba. If © 100 lb. tee la applied, tJjac would 
the* Xtinftth of the resistance arm have to be CO lift a 
150 lb. wei&nfcY 

V. A IS root 3®vw has ife* ffciXcsrra at out ondj tho lavo* tpitfio 2b lbs. 

7 Ifa GoS^fwoSitt what mrf Id tfis loncth of tlto hxdSteM* 

am hata to bo to lift a 2>$ lb. taslftfit? 
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Lesson 14 

I. Pulleys and Levers 

A. Review homework . . Q 

1. Stress l.M.A. of machines and M.A. of machines. 

IX. Wheels and Axle 

A. Description. . - 

1. A wheel secured to an axle or a smaller wheel. 

a. Discuss axle as a smaller wheel. 

2. Related to a lever with unequal arms, where 
the arms are the circumference of the wheels. 



3 - Dia8r Xeel 
* U *1 



vhggL^ 



, 

/ axle 



9 



/ axle \ 



Ra - 



b. . Rs is radius of axle. 

c. Re is radius of wheel. w heel 



B. Operation of wheel and Axle 




Fulcrum 

\ . 

a. Discuss wheel as a drum or cylinder 
where Pe is attached to rope or cable 
wound about the cylinder. 

b. Likewise Fr about the axle. 

2. Movements of F r and F e . 

a. When wheel makes one complete revolution, 
the axle also makes one complete revolu- 
tion. _ . , . 

(i) Therefore Fe will move down the 
distance od the circumference of 
wheel (2 " Rs) 

3. l.M.A. (Ideal Mechanical Advantage) of wheel 

and axle. „ „ . , ^ 

a • Compare the circumference of wheel to 
the circumference of axle. 

f4\ r m a a or 3 circut nference,_of J& asl 

W • J^Rs circumference of axle 



(ii) Where 

113** 



2-rr Ru Re 

^ 8 «s R. 
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Lesson 14 

C.ls»st;ar;c <n.d 'tojigaraent 



• *c 



/; windlass it <2 type 
having a uhaal with -•: ;.... 
to ? ££c a weight r.t 120 
/ r^'dvar^? 



of vheal and 
.•* 3 foct " and « 
lbs* \ilwt ±s 



anle* Suppose a wind la .*; s 
r.zics tilth radius 1 ’ Is 
the ii-ifi? What is the 



2 0 -* whael aid K 2 :i.« 

is 2 i-ua the* c* 

XII:*? 



Is. 6 *et: 
jrirote? 



up so that the dianclxcsr of the 
o>: the cjs:?.c 1 m 6 s, 0 Wh;3fc is the 



3 „ A wheel sad fc::lo is made so that when the tope attached 
to fcke wheel is pulled 8 feat* the rope attached t© the an le 
raves 2 feat*, What is fcha H 25 ? If the dl&s&ter of the a:: 2 e 
is o 7 :VJ what is tha di&ceter of the wheel? 



4 a A wheel end a;:Ie is set up so that when the rope attached 
to the wheel is vmllsa 6 feet the rope attached to the axle 
e^vest i% foeto Whist is the juijUAn? If the <iiar:eter of the 
wheel ij 2 0 4 ft op what is the ciaisetcr of the asle? 



So A wheel and mile is ttade so that whin the rope attached 
to the wheal tsvis 12 feot,. the rope attached to the axle 
naves 1 % :cuato WfcaC is the of ths machine? If the 
diae-atet of (:Uj asle is 3 ’% v.hafc ia the diaofitug cf the wheel? 



Y V ». 
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Fot exe?c&se3 6~?.0 t refer to 
requested : 



the <j:lO£L*£ia to .find the data 
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4. Applications of Wheel and Axle. 

a. Winch on tow truck to lift. 

b. Pulley on a motor shaft. 

(i) May be step-up or step-down pulley. 

5. Classwork: ditto sheet. 

6. Assignment; Complete first 5 problems on 

ditto sheet. 



Lesson 15 
I. Wheel and Axle 

A . Quiz 

B. Review Principles of wheel and axle. 

1 . Review homework 

C. Classwork: Ditto sheet 6 to 10. 

D. Assignment: Complete ditto sheet 



Lesson 16 
I. Wheel and Axle 

A. Snappy review of principles. 

3 r* 

Re 



1 . Sg and S r . 



2. IMA ** 



Rs 



3 . Review homework 
II. Different Pulley 

A. Compound Machine 

1. Wheel and Axle 

2. Pulley 

B. Diagram of Parts and Motion, 

Mount 



wheel - * a 










i 

A 



; R i v 

N’ 

h / 9 
- 1 - 

i 






Chain or rope 



■e 



\ 



N , 



/ 



* // 

* F- 
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Lesson 16 (continued) 



X, 

2 . 

3. 

4. 



F move 8 distance equal to circumference of wheel 
( 8 2 ttR_) in one revolution. 

Rope section A ie no*<±£ a distance equal to cir- 
cumference of wheel. ^2nRe) 



Rope section B"is moved a distance equal to cir- 
cumference of azleo (2"Rs) 



From above we observe that the distance between 
the center of the axle and the center of the 
pulley is shortened, thus raising Fr» ' . „ . 

a. Reverse direction of F e and Fj- will be lowered, 
or distance between centers will be greater. 



5. Change of distance between centers for one revolution, 
a. Rope supporting pulley is shortened, 

(2*nRg — 4ii Rg) 

i. The distance (2” R e - 2» R s ) is divided 
between rope A and rope B. 

it. Thus, distance between centers is shortened 
% (2 t 7 Rg - 2« Rg) . 



6. I JM.A. 



2tt Rfl or Ro 

5 (2n Re - Z1T Rg) R e ~ Rg 



1 

I 

I 



j 



| 

i 



a. 



Relate I.M.A. to 



Effort- distance 
Resistance distance 



7, Example: Chain block used to raise large over 

head doors. 

B. Classwork: Ditto sheet on Differential Pulley. 

C. Assignment: Complete 1-5 on ditto sheet. 



Lesson 17 

X. Differential Pulley 
A. Quiz: 



B. Review Differential Pulley 

1. Detail review of previous lesson, 
a • Direction of rope (motion) • 
b. Reaction on distance between centers. 



n 

Li 




C. Review homework. 

•» *> 

D. Classwork and Assignment: Complete ditto sheet. 
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Dace 



Lesson 3.6 

Ci«stv?ozk end /nj&ignsusnfc 



The radius 



•?cr 



1® A d:X££e;.^r.ttel pulley ha a a wheel av-d *wle a T 
of the wheel is Z3 ,: , the radius of thas a::?.e ?.s \2 
e^ch r< 5 Vf»?.«ci«n of the wheel js fcha vjlu:e*. fi hovJ is tiie 
pu.li.wy (and resistance force) s?2>te 5 ftd? Fired the S-& for tne 



P^ClWVio 

2o A differential pulley bss a whseX dia&efcur of 18” and an 
dteirater of 5 2” * Foi- each revolution of the wnecu, hr/j 
£_?> :l'j the resistance force SiisedV Find the i&& of tea 
|j£J?:tlin«3o 

3 0 A differential rulley hna a uheal -dictates of 24” and 
an arte Ctes&Ux ox 13”® F«* each revolution of the wte&l* 

h^r? faa? is the resistance force tvaiaed? Find the 2ft& of: the 
E&chi&e® 

4 0 A differential nuXley has Q wheel discater of 20” and an 
aisle dlscate? of IS'*® For each revolution of the wheel 0 haw 
£c? is the resisti-nce fsaca raised? Find the IvFi of the 
machine® 

5® A differential pulley has a wheel d tenets? of 24” and an 
astle dilute? of 3”® Fcr each revolution of the xjaeel D uaw 
ffgy ia the Fj» yaXtc-ci? Find the £UA ef the G^chine 0 

Go A differential pull&v has a wheal radius of 20” and an 
Qizle radius of 5,5” ® Far* each reveluticn of the wheel, hsw 
far is the F raised? 

Jfc 

7® A different is? 3. pulley has a wheel radius of 12” end an 
axle radius of 6”® Fa? isaeh revolution of the wheel, how 
ir. the F.* raided? 

im 

8® A differential pulley has a wheel, dtenster of 18” and 

gj;lc 6iiMtCiS Of 6**o FuT GSClt JfGV^iutiliQ Oa tll6 VJQSGrto h 

far :Xo the *V sai&ed? 

£• 

9 /i <3* Parent ial oulley has e wheel dteraatsr of 22** and an 
aj*ie diaSber of 12”® Fs? each revolution of the wheel, how 
far is the F y raised? 

10® A differential, nulley has a wheel dieraetfe? of 20” and an 
e;rle dimeter of 14**® For each revolution ©f the wheal, h-s* 
far is the F reised? 



an 

0 ho^? 
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Lesson 18 

I. Differential pulley 

A. Quiz (one word problem) 

B. Snappy review 

1. Parts of 

2 . Principle of 

C. Review homework 



i 

J 

i 

» 

t 

J 
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II. Inclined Plane 

A. Definition of: A flat surface with an angle of 

elevation between 0° and 90°. 

1. Develop in reference to coordinate axes. 

a. Let x-axes represent a horizontal plane. 

b. Let y-axes represent a vertical plane. 

c. Show an inclined plane in first quadrant 
(i) Refer to unit in algebra. 

d. Review slope of an inclined plane. 



B. 



Parts of an inclined plane 




a. "1" is the length of the plane. 

b. 'V' is the height of the plane. 

c. "b" is the base of the plane. 

d. "e 1 ' ia the angle of inclination. 



C. Application: To raise or lower objects from one 

level to another. 




A 



C 



Lesson 18 (continued) 



a. OW represents the weight force of the load 
(gravitational pull) . 

b. OD represents the weight force of the load 
on the inclined plane ( 1 to AB) . 

c. OF represents the weight force of the load 
that tends to slide down the slope. 

(i) Note: OF id equal in magnitude to DW 

(ii) OF and FO *> 0 vector (null vector;, 
equal to OF is sufficient to stop 
movement of load. 

d. Angie (l, or the angle of inclination, can 
be found by use of sine function. 



e. F 



(1) Sine fi = £ 



W x h 

I 



(i) F x 1 - W x h 

(ii) Ji a 

vxx ' F h 



f. 



g< 



I.M.A. 

h 

A .M.A . « ~ 



Fy 



C. Review efficiency 



Work out 
Work in 



l. Eff, 

a . Work out 



Ft* X S« 



(i) Fr is resistance force (weight) 

(ii) Sr is the distance weight is moved 
(vertically) . 

b. Work in a F e x S e 

(i) Fe is the effort force required to move 
the weight. 

(ii) Se is the distance the weight moves 
along the inclined plane. 

2. Eff « Fr x Sr (by substitution) 



F e * s e 



3. 



Eff * ifH * 100% 



D. 



1. Find IMA 



Classwork (example) A load of lumber is roiled 
(pushed) up an inclined piane 10 feet long to a 
platform 2 ft. above the ground. 



2. Find Fe if Am&aXMA (assuming no 

fraction) 

3 Find AMA if the actual Fe is 100 

ERIC 120 



4. Find Work out put: 

5. Find Work in pet • 

lbiTJ 6. Find efficfency" if .’’a is 100 lbB. 
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Lesson 18 

Classwotk and Assignment ® 

For each exercise: 

a 0 Craw dicgrera.to illustrate the -pseb&sn, 
b 0 List 5Ti.5s>3fC’.t'jfciovx r.n your drawing® 

Co Always write formulas used 0 



Pv, 



io»lj'^0 B “* " 1 ‘r‘ , *“** y AnHo^o ** ««\ toOi.!? OU& *® Fj« K h D 

ll i?«2 • * p 

VJssdt in « l‘ e s: ^ Efficiency «* ■- 

t . O^'u /<n 




no 



2 0 A man csa exert a force of ISO !bs 0 and must load a 450 
Ibo weight Ant© a truck 4 foot high® Kow l&ng a plane will bo 
needed if w© d© not csnsicGS? friction? 




4 0 Sn 800 lb* waight As to bs pushed up a plank 12 feet long 
exst© a truck 4 feat ab<yve the ground ft Ktsw ouch effort is 
required if foictfoii is neglected? 




pl&x&9 in e.rdcjr to tiove Che truck body? 



6 0 A can. ctn er.zzt 150 lbs® of force o Ke must load a 6C0 lb® 
weight onto a platform 5 feet above the ground 0 How long a 
plonk will he need if v;a do cot consider friction? 

7o An inclined plt?xe 20 feat Long is needed to raise a 900 
Xbe weight onto a platgozo with sa effort 150 Xbs® neglecting 
friction j, how high As the platform? 

So ii crate weighting 600 l.bs c is pushed up an inclined ple»ne 
15 feet lii-ug to a plutfora 3 feet high 0 lie:? much effort 5s 
required if friction is neglected? 

9® A nan esn enert a force of 120 lbs® end must lead an COO lb® 
crato Ant o a truck 3 feut hi gh 0 How long a plonk will he need 
if ft Action 5.3 neglected? 



10® A crate weighing 1200 Ibn® is to ba pushed up a plank 15 feet 
Icag one© a tifuch 4 foot the ground o How much effort ie 

Required if friction is neglected? 

2. 11 
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Lesson 18 (continued) ... . \ , 

E. Classwork and Assignment • (ditto sheet) inclined 

planes . 

1. Draw diagrams of problems 

2. List information 

3. Always write formula 



Lesson 19 



I. Inclined plane 

A. Quiz (Give formulas of following IMA, AMA, Work 
out. Work in, Eff) 

B. Review parts of Inclined plane 

1. Refer to right triangle 
a. Formulas 

I i) IMA 

ii) AMA 

iii) Work Out 

iv) Work in 

v) Eff 



C. 



Review homework 

1. Discuss what happens at '<0 , the angle of 
inclination, is increased. 



D, Classwork: Complete ditto sheet 

and Assignment 



Announce test in 2 days. 



Lesson 20 
I. Inclined plane 

A. Quiz (work problem on inclined plane). 

B. Review of principles and parts of the inclined plane. 

C. Review Lever 

1. Classwork on lever problem. 

D. Review Pulley 

1. Classwork on pulley problem. 

E. Review Wheel and Axle . _ . 

1, Classwork on problem involving wheel and axle. 

F. If time, question on work and test. 

G. Assignment: Review for test. 



1S7 



Lesson 21 



Test on Ditto Sheets 



Lesson 22 

I, Review test 

IX, Compound Machines 

A. Inclined Plane and Pulley 
1 . Diagram 




2. Find M.A. of Inclined plane 

2. Find F e of inclined plane assuming no friction 

4. F e of inclined plane is the actual F r of the 
Pulley. 

a. Find M.A. of pulley , 

b. Find the F the man at the pulley exerts 
to move the F r of the pulley . 

(i) But F e of’ inclined plane is equal to 
F- of pulley. 

(ii) Thus F e at the pulley is the force 
required to move the 4 tons up the 
inclined plane. 

5. Multiply the M.A. of inclined plane by M.A. 

pf pulley. . , , . _ 

6. Divide the F e applied on the pulley into the 

4 ton weight. 

a. Compare 5 and 6 of above. 

7. M.A. of the compound Machine is equal to the 
product of the M.A. of the individual machines. 

B. Closswork: Ditto Sheet on compound machines. 

C. Assignment: Complete ditto sheet. 
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f/sason 21 
Vcfti: 

1, Find the Weal Mechanical .Advantage 
plans o 



(ZH&) o £' the inclined 







r. 



*:•>?} cl ’ «f*.,5isce bti’l-C; 5 - svi the £ 11 7. crura sik* ? the 20 lb<, f o . 1 . cq 

J# ' • 1 « ’ * * #< ^ t — <MJ .., ,».» 

20 3 
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FulctUffl 



A 

ylCO^lbB. 

60 Fitnd the c&saiwg ftreces 








A block and tsckie has a ctechanical advantage of 5 ® 

Kuiiti Quests a fci’ce <a£ 80 pounds o Hew tuany pour. da can the 
block and tackle rave? 






j 
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200 



o, 



ram push® 3 t\ block of Ace tseAghihg 250 lbs* up an in- 
c l Angel p Aar.* 25 ::eet long* ?hd angle of inclin^- Aon As 
SO • Kov? r.v/ch work has the sign ^ccowp)t Avrisv.*^. . upon corn- 
pZ/ritAon of the job? 



9 0 .ft load of steal neighing 4 tons Afj to be pulled up an 
inclined plane 25 foot Acng and 5 fast high® Find the 
ieJA and the of the plane if At requites l p 4Ct) pounds 
to push the Ivzdo 



10 o Fir.d the ©fficdeacy of the caching In prcblea 9„ 







m 

201 



A 






1 ferae 



Date 



Lesson 22 

Cla &swn:;k and Assignment: 

zio ECaka a drawing to illustrate the problem, 
b«, label the rp.vc.-n ports® 

Co Itelte <s3.X formulas used® 



lo A 20C0 lb* weight* 5.3 to be pulled to a height of 5 ft® up 
a ramp 25 ft* 1 ©ng by two can ubing a block and tackle having 
five supy^tit-g 3::;;.:nds 0 Find the SZ-li of this compound machine, 
Fimd the effntt force., neglecting friction and Che* weight of 
tfud tachlo to move the weight up the rasp© 



tae haoc’- 



2 0 Von nan can ozrarfc a • force of 300 lb© If they use a block 
and t«c!.:is tesvirg 4 supporting strands to move the weight un 
a 25 vat long r&mp to a height of 5 ft® what is the largest 
weight they conic! n:;vwV X&gleafc fr5.cti.on and the weight of 
the blech ;:ud tocklt.® 

3 0 A man can ei-ert a feres of 120 lbs® If he uses a block 
end tackle having 5 supporting strands to move a weight up a 
15 foot "sap to -a height m: 3 feet P what is the largest weight 
ha could save? neglect friction and the weight of the block 
and ffiGhlco 

4© A 3000 lb® crate is to be pulled up a 20 foot long ramp 
by two n:ea using a block and tackle having five supporting 
stranda parallel to the surface of the ramp® The ramp is 4 ft, 
high© Find the 22-jft of this cixnpaimd machine® Find the effort 
force neglecting friction and the weight of the block and 
tcichlop ts move the weight up a stospo 

5® Two nan can e:se&fc a force of 350 lbs® If they use a 
block and tackle having five supporting strands to reave a 
weight up a 25 foot rasp to a height of 6 feet* what io the 
largest weight they could move? Neglect fticticn and the 
ks&I ght of the block end tackle© 
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Lesson 23 



1 

J 



1 



n 



'1 






! 



ERjC 
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I, Compound Machines, 

A. Quiz. 



B. Review M. A. of Compound Machines. ma#lMnefl 

i Break compound machines into individual machines • 

a. Show how load (resistance F r ) decreases 

for each machine. . , M A 

b. Total M.A. ■ product of individual M.A. 

of each machine. 



C. Review assignment 
II. The Wedge 



A, Relate to inclined plane. 

1. Inclined plane-fixed. 

2. Wedge-moveable. 



B. Single or double wedge. 

1. Single wedge. 

a. Used to hold door open. 

(i) shape of a right triangle. 



2. Diagram of Wedge. 



<T 



Movement 




4. Diagram: 



f 



Movement 



HSff ort Distance 






Effort 

Force 






5. I.M.A. « £— 

C. Assigmment: Ditto Sheet on Machines. 
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Doe© 



Quiz 

«* 4 'o i ' n r;-.^? e fi, pi - an ? .*? 3 2 £?• *'ps» She angle ©« Inclination 
i« ^>0 u o. Lind eha nsigac of the p3.ua a. 




the winch 0 l*:tnd the F<& ueauifed at the winch 

CissSiW#!? sr.d /tsaterasKt 
Iviis^cvr s 23 j 

solve^rhe^p^ebi&M ^ sa * s diagram* state the fariauls trised 0 and 

Xo A *>00 *L l ^° is &?o?»3.©d up a XS^ftjjcjt^ionp n>lsof* 4.nt<a 

le fe negiectsl? e h * Sho fe eueh e ^ tet 13 sequised^if feiction 

K^hfSf'lhf lIvS !" 8 ® aCh l ® Ver PMblm “ Eeglest 

nfva 
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6 0 b differential pulley has a wheal and asle. The *.<*4iuB of 
the tjtwrfl is 15” and the radius of tne &scla is 9 , Fo- eacn 
revolution of the wheel* how far is the pulley reused? Find 
the X.HoAo of tha Machine 0 

7 0 A nan can e:*e::t a force of .140 lbs 0 If he uses a blench 
and kcfcle having 6 supporting stands to «we;a ve&gnt up a 
J.2*£ont samp to a height of 4 feet* what is 



- j. is the l&sgest weight 

he cati r.'.ovex’ to S6s?.eat w fJictl.on , 'and''the weight of the block 
and tjchleo 



« y,'jo i?.en can e:»ert a fsrecs v>£ 300 ib.So If they 
end tiichlo having five supporting stands to istavct Q we&ghfc up ^ 
a P4^)r*t rarao to a height of 4 ft® what is toe largasc weight 
they could novo? Hegleott friction and the weight of the 
bltfck end tackle® 
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Lesson 24 



X. Wedge 

A. Review principles of wedge. 

1, Example of use. 

B. Review homework. 



II. Screw. 

A. Principle: An inclined plane wound about a cylinder 

or cone. , . , 

1. Pitch: Distance between threads. 

a. Example: Suppose a screw has 4 threads 

per inch. The pitch is ^ or .25. 

b. Example: Suppose a screw has 8 threads 

per inch. The pitch is ± or .125. 



2. M.A. of a screw, 
a. Diagram: 



Handle 



L. 



Z3 



jt' 



Screw or Bolt 



^ 



(i) To turn theZTcrew one complete turn 
the handle must make a complete revolu- 
tion. 

(ii) Length of handle will determine F e 
to drive the screw. 



3. Analygy of handle and screw, 
a . Diagram 
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Lesson 24 (continued) 



(i) Relate to first and second class lever. 







<r- l r ~~^- lr _~rj- 



fi a 

F r ' 
b, 

k- lr-* 

r A 

„ ^2Fr 

‘ . t 2F r 

V- lr "I 1 










“1 



Fe 



A*- 

k- 



U— 



3 : 



b, Work in = Work out. 

(i) Work in s F r x S r 

(L) F r « Resistance force 
(B) S r ■ Pitch 

(ii) Work out a F e x Se 
(L) F e « Effort force 
(B) S 0 - Distance Fe moves (2 tt r) or (2-rr l e ) 



c. I.M.A. « 



from diagram 3 (a) . 
S e - 2 *t i e 






pitch 



3* Example: A jackscrew has a pitch of .2 inches 

and the handle is 15 inches long. Find the 
I.M.A. 



a . Diagram 

/j. £ i 




K— A — 4 



>7 



\ 

\ 



G 



!' v - 



b. S e « 2 tt 1 or 2it x 15 inch 



c. S r ■» pitch or .2 inch 

S 
S 



d. I.M.A. = |S~ I" 15 inches 



.2 inches 



I.MoA. = 300TT. 
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8 0 IJfeafc ntech anietil advantage io obtained by using a wrench 
with a 6 in, handle t© tighten bolts having - 16 threads to the 
inch? 

9* Tvh.at is the fBctehanlcai advantage of a small jack screw which 
lue 10 threads to the inch if the lever arm is 5 in* long? 

Vftiat weight may be raised if a force of 25 lbs* is euerted at 
the end of the lever arm? 

10 o A jaekscrew has a lever &s v R 2 ft* long*, The screw has 3 0 5 
threads to fcha inch ? If 50 lbs* of force must be asserted in 
csd&v to raise a load of 6 tons* calculate the efficiency* 

llo .4 jacks crew has a Isvcsr arm 15 inches l^ng* The screw has 
5 threads t>t> the inch* 2f 50 lbs* of force must be ©started in 
©rd«r to rai^e a load o>? 6 t&aa f find the efficiency* 

12 o /I jackscrew haa a lev&r arm 18 inches long * The screw has 
4 threads to the inch* Find the ferce required to raise 6 
£©tis if the efficiency is 60% 0 

13 * The lever «£ a seres? is 21 inches long 0 If the screw has 4 
threads to tho :Uch 5 find the X<,IO« If the machine were 
100% efficient 0 what fcarce would be needed to raise 40,000 
lbs* Since the ua chine is 75% efficient*, find the actual force 
required to raise the 40*000 lbs* Hhafc factors contribute 
fc© the loss of efficiency? 

14o Shew hsw the wedge sad the screw are actually applications 
®f the inclined plane* 
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Le 88on 24 (continued) 

B. Classwork and Assignment: Ditto Sheet 



Lesson 25 
X, Screw 



A. what determines the S r of a jackscrew? 

\\ HotmJo you°find j the S ^M. J i. of a jackscrew? 

B. Reviewer inciples^of^jac ^ number of threads per inch. 

(i) Resistance distance Sr determined by pitch 
or distance between 2 threads. 

2. Lever arm "1" determines S e or effort distance 

(2tt !) s * 

3. I.M.A - 



C. Review homework .. . . 

1. Analyze each problem carefully on blackboard. 

D e Classwork and Assignment: complete Ditto Sheet. 

Announce coming test on simple machines. 



Lesson 26 
1. Jack screw 

A . Quiz „ . 

1, One problem on Jackscrew 

B. Snappy review of ;rinciplec of machines. 

1. S r , Pgj Sg» I.M.A. 

C • Review homework 

D. Classwork and Review of all simple machines covered 
to date. 

E. Assignment: 1st. 5 problems on ditto sheet and study 

for test. 



Lesson 27 

I, Review simple Machines. 
A. 



Review Assignment *n class. , , 

1. Have students go over each type of problem ftt boar 
a. Stress concepts and formulas. 

B. Assignment: Continue ditto sheet and prepare for test, 

iv; . . 
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Birltte 



U t A bb',zk ai *1 fcaekte i la tss<*3 t«& puli a Inzm bl&ak »?£ 

M'M&tQ us si*. plans* 31c th& ratKshtmical ©dotage «£ 

fchu plan©' is iC m:»j the iBee&saieeS. ^ot/.r&S£!ge of elm black r and 
tP:(il:X*$ is 4 0 ulrit: is fch» L^ftcltaaicisl &tiwat&ga of the cfcatb&iss** 
feiwi? 

S, A ©ffl£fcWi©htiri|? 4000 lh c is to &© polled «*> *a» Inetlaed 
©isaw 20 i‘to teg ocfc© -3 platfststs 4 ft:* fclgho A block aad 
enfde hewing s &v*dta&ed t xfom m 5 la attached t© tho 
«.&i:i;». ? If isTsf^itittfea tve- Bin,, <*sen ptul&ng TOft-tli # fwtee ©£ 

1S6 ibe a# to 2 Ri>oc .• tha ea £;«},> «hafc i-3 tlio ©fi'iciGaej?? 

(?.„ A fctia £ l-avcs? aa?ca 15 intshas ta?go Th-i* cksssm 

fe£® £&v« • tfcseeaes t© fcba inch® If 50 pounds of force mat 

btf,> cwsrGdd in to vivlm a load of 6 tons* find the sufficiency* 



y 0 A jsofcscsrew h&» «i iVav&n? ©s?cn IS laches lorsgo The sesf<sw 
ha® ftoa? thresh t& ths inch® Fiai the £«?:««$ required fc«* 
raise 6 teis if fcba cffie&aacy is 6C&® 



8» 2hs Iwsvesr *f a sara? .is 21. iaches Xcr,$® Xf the screw 

uh^ifS’iy fc* fch® ^.?ch f! {;h*i X13v* o£ thxs iiESchlo&o 

H th«* rcKcbisfa is 75i* efficient* find the A c M 0 .ft„ Xf the 
hacfefci© mm iOOX «£fi*lesfc, whas force &«wt 

raise 40 „ 000 ftiva®'*' &hae© tm. wacaiufr 
tin »crt iisX. fiarct* rcqttir<sid t© casuje fhj‘ 40»0b0 Aha® V»*u»u 
cfc>"3Ei£s , iLbut& fc© tlua * 



9, SInsw h&w • tit# %>e%® atid the secew a*« actually appl'Acatioas 

Of tl Vv 1 : i3K s .iliVt<id plttSBOo 
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Lesson 28 

X, Review for test tomorrow. 

A , Complete ditto sheet 

1, Summer ize for test. 

B. Assignment: Study for test 

Lesson 29 

TEST ”on Ditto Sheet” 



Lesson 30 
X. Review Test 
XI. Gears 

A. Basically cylinders or cones with protrusions 

B. Types 

l * S af Cylinder with teeth parallel to shaft, 
b. Used to drive shafts in parallel. 

2. Bevel gears. 

a. Cones with teeth. . 

b! Used to divide shafts that are oblique. 

3. Helical gears. 

a. Similar to spur gear, , 

b. Teeth not parallel with snaft. - 

c. Angle of operation determined by angle of 

teeth. 

4. Worm gear. 

a. Similar to a large screw. 

(i) Acme or square type thread. 



C. Rotation of gears (direction). 
1, Examples: 

a. Two spur gears: 

<« 00 

b. Three spur gears: 

(iiQOO 

c. Four spur gears: 



opposite directions 




<»QOO0 
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Lssson 29 



Date 



1, 



Uh^c- meclwfiAca?. ^vantage 'Is obtained by using a t-nrench 
to^hs iciS? fcaud ^® to ta 8 hfcQa bolts having 24 threads 



2 0 



3< 



1 



i 



1 

i 



J w ® Q lever arm 18 inches Xong 0 The screw 

-■» l? c ho if 60 ifeo of force must be 

?st B V? fco ^ 2 * S6 a te<3 of 12,000 Ibso Find 

tne efr:ves.e»cy« 

iniup4 S D ?^f 1 «ft*^^ r ? 4 *»? 13 «® b* polled up an 

a Zii£ : d J f xpe long one© a platform 5 feet high, 

h ? v **S a mechanics 1 advantage ©if 5 S 

if pwll I*"© iosd cs steel to the platf^rm 0 gf 

fche^ 1 ^^ 3 3 : ’ : ®* CC! 350 Xbs 0 to cove the load, find 



lo L M 0 A c of the inclined pleme 0 

2o l« Mo A 0 of the block end tackle 0 

3 0 Xo Mo A 0 of the compound machine 0 

A 0 A 0 Mo A 0 of the compound machine 0 

5o Efficiency of fcha compound machine 0 
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Lesson 30 (continued) 



I 






I 




I 

I 

a 



] 

i 

] 

] 

■i 

j 



3 

i 

J’ 

] 

3 



2, Conclusion on directions of rotation of gears; 

a , Driver goes in opposite direction to the 
driven gear , 

(i) General: 

(L) Even numbers of gears: driver or 
first gear goes in opposite 
direction to the last driven gear 

(B) Odd number of gears: driver or 

first gear goes in same direction 
as last driven gear. 

D. Controlling speed of gears, 

a. Controlled by number of teeth on each gear, 

(i) If driver gear has fewer teeth than 
driven gear, then, the driven gear 
makes fewer revolutions than the driver 
gear, 

b. Speed ratio of a gear set, 

(i) The speed of the* driven gear is direct- 
ly dependent upon the ratio of the 
number of teeth of the driver gear to 
the number of teeth of the driven gear. 



(ii) V.R. 

where V.R, » speed ratio 

VI ■ speed of driver gear 
V2 ■ ::peed of driven gear 
tl number of teeth in driver gear 
t2 » number of teeth in driven gear 

E. Examples Find the speed ratio of a nine tooth gear 
driving a thirty-six tooth gear, 

F, Example: Find the speed ratio of three gears if the 

driver gear has 9 teeth, and 2nd gear or intermediate 
gear has 18 teeth, and the driven gear has 36 teeth , 

1. Total V.R. » §y x || * x etC ‘ 



6. Classnork and Assignment. Ditto Sheet on Geat trains 
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Date 



Lesson 30 

Clsscwarfc and assigninenfc, 



i, 



4» 



6 < 



7 

* 0 



So 

9© 



JLO, 



12< 



' ' ! *N a 



\te- 






A nine-tooth gear drives an eightsen-tGcth gear© As Che 
drives seas: rentes six times 9 Ivuw oaay times does the 
drive*’; gear Estate? 



A foar-Coofch g^ar drives a six tooth 
ge^r o In the diagram points A end 3 
eh the two geiird» touch « Ho*? cany 
revolutions must each gear &3ka until 
the points A and 3 will again touch? 




3o A si 



S si:->te)>th gear drives an sight -tcoth 
gear© "in the diagram j points A and B„ 
sd the two gears* touch 0 How many revolts 
tioaa oust each gear make until the 
points again Catch? 



A thsree^Cooth gear drives a 5®£#»th 



gear o ££ two teeth & ona on each 




gear p are touching^ ta> isazsra revolu- 
tions enust each gaar make until the 
teeth again- trnch? 



An eight" teach gear drives a iA-t&sofch gear 
If fcwa teeth 0 ©a each gear 0 are touching p 
how many revolutions w.ast each gssar make 
until the teeth again touch© 



Find the sps&d ratio of an eight-tooth gear driving a 
thirty-two tooth gear© 



Find the speed rati© of a twelve-tooth gear driving a 
56«’t4M)&h gesffo 



Find the spjped ratio of an eighteen-tooth gear driving 
a 72 -tooth gear « 



Find the speed ratio of three gears if the drived gear 
lifts 9 teeth 9 the s&ctfnd gear has 18 teeth p and the drives 
gear has 36 teeth « 



F&sid the speed ratio of three gears if the drived gear 
has 12 teeth 0 the second gear has 9 teeth p and the driven 
gzar has 6 teeth o 



Find the snood rati© of three gears if the drived gear 
has 12 teeth o fcha second gear has 20 fcG$Ch „ and the 
drived gear has 32 teeth© 



Find the speed ratio ©f four gears if the drived gear 
has 13 teeth o the second gear has 12 teeth 0 the third 
gear has 20 teeth 0 sad the drivo'a gear has 36 teach© 
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Lesson 31 
I, Gears 



A. Review types, 4J r . 

1, Spur, Bevel, Helical, V/orm. 

B. Review gear trains, 

1, Driver, Driven, and Intermediate gears, 

?.\ Directions of gears. 

a. Even number of gears, 

(i) Driven and driver (first and last) 
go in opposite directions, 

b. Odd number of gears, 

(i) Driver and driven go in same direction, 

3. Control of gear speed, 

a. Dependent on number or teeth in each gear, 
(1) If driver has less teeth than driven, 
than driver rotates faster than 

driven, . . 

(ii) If driver has more teeth than driven, 
than driver rotates slower than 
driven, 

C, Review homework 

D, If time, begin general review for midterm exam* 

a. Three Ditto Sheets on various problems, 

E, Assignment: Ditto Sheet No.l (review) 1 to 5. 



\ • 
I 



Lesson 32 

I, General review for midterm examination 

A * T Refer'to notes for aids in problem solving. 

END OF UNIT II 
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lie?/-. sea:) 31 . 

A^ij;igf:ir.t‘::nt:.s Xn g#c;h of the! fallowing diagrams ds termini the 
rectivs-sttisd actaafcities 
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hvV »j on 32 



Date 



t 2 l \* s ?? s ? £t:e skuefc °£ pa pee up a diagram for each 
v>-uO/.^,a and salve :u: in a neat and orderly manner ». 



1 , 



A 200 lb o barrel is rolled up a plan!* 8 £t„ long into a 
tz licit 3 At., high., Ko» much effort ie required if friction 



ic segl&ctud ? 



3 



2 ° A can overt a force of 120 lb,. and has to lo*ad a 360 lb„ . 

® truck ^4 ft., higho Host long a plank will. Ira need 
rr&ot&Gtt :u?» el^ti-ina ted by using rcl l&zft ? 

4 er tick bed v weighing 1# tons is to b» loaded onto a platform 
4 rto high oy tt&eaa of plants 20 ft, long, Kelgecting friction, 

v.vjji. i, r. -2v.»i; must o-3v ‘Vs^.vKt^d p;?ra Ussl to the planks in order 
to so-/* the yacht? 

tlbafe effort applied at th£ <2?nd of an arm 20 inches lens is 
iiXSi?;oed to raises 2500 lb„ weight by mssans of a jackscrew With 
a pitch, or ,25 2 x 1 ? if friction is R.&g looted ? 

c * 0**7 liCucn can ise lifted by an effort of 8 lb, appl-£@ul <*j& 

fca© ejv6 of a jaokscr*?* hamji© 22 in, long if tho pitch of tfce 
screw thread is ,50 in, and friction is neglected? 

6, What ie the pitch of a j«okso?«» which can lift a 2% ton weight 
wxth an . «A.prfc of 8 lb, applied at the end of a rod 24 inches 
long? Neglect friction. * 

7o in each of the problems friction was eliminated and you worked 
with the iiiOal s itiis t i<*tt , .following are the efficiencies of 
each ciaohine* From this informatics determine the setezai 
valtt® nsae taring in tssch problem, 

to 80% So S0% So 70S 4. 40% 5, 50% 6, 25%, ' - 
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Lesson 1 



I. General review of algebra. 



A, Prime factorization 

1. Prime numbers 

2. Composite numbers* 

3. Classwork: . _ _ ,, . 

a. Find prime factorization of following : 

i. 18 

ii. 42 

iii. 756 
iiii. 12600 

B, Lowest Common Multiple (L. C, M.) 

1. Use of prime factorization - 

2. Selection of prime numerals required for L. C. M. 
of two numerals. 



C. Exponents-Scientific Notation 

1. Factors (numbers to be multiplied) 

a. Writing of five equal factors of x: 

i. (?) 0 ) 00 (x) (*> 

11. x5 

b. Terminology: 

i. Base, exponent, power. _ . 

Classwork: Write in exponent form and explain: 

ji ill {11 81) (u) (id 

d. Find prime factorization of the following num- 
bers expressing results in exponential form: 
i. 72 

ii. 2600 



i. 
ii. 
iii. 



2. Powers of 10 . , n 5 

a . 5 factors of 10 may be written as 10 J 

b. 32 factors of 10 = 10 ^ 

c. 158 factors of 10 - 10 158 

3. Scientific Notation: N ■ m x 10 a where 1< m 10 
and "a" -is an integer. 

a. Example: 356 • N, then m = 3.56 and "a" - 2. 

For N » m x 10 a 

356 - 3.56 x 10 2 

b. Classwork: Write In scientific notation the 

following numbers" 

i. 85 ill. 38,462 

ill 988 1111. 18,046,904 
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3 * 



1 



1 

J 



L 



n 

u 



0 



* ^rr.G *■ 



r-ste 



L^iS f; (;M 1 i, 

Cld&SK-ovU »-:bc? &&slgriv>irii: 

Fcrir ftsaEcisKB 5, «• 3,0 a £ind th« pr&&& &so £ cr :lca t ion at 
Qiistih givc:n liitv)38£.> 



lo 3 6 


6. 81 


.2,. 140 


ijii *• 1 * , 


: :3o ;. '.27 


' ::|-i s. 84 


4* ’54 


9. 52 


So 64 


10. ■ 144’' ; . 4 


Fe?r .osagrcig®# XI •> 20, find fch® T*$as£ Geran^tta 
«»©tt set nanib^rSo . ••:;» '.'y 


U. ; v3,4,2 


16. 6*5 ,4 


12, 4,6 


17, 8*6,5 


13. 4,6,9 


18 <» 12 £,8*4 


14. 1.2, 8,3 


19, 10,5*4 


IS. 10,8 


20, 15,10,6 


Fcor etairoin*, 
rotation. 


j 21 ° 30, 'fc*i&8 each given sumbsir ia s&.i$E£ific 


21, 57 


26. 35,700 


22. 570 


27, *025 


23. .57 


28, ,0025 


24. 8,500 


29. ,35700 


25, .07 


30. ,0000735 
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Less oo 1 (continued) 

D* Classwork end Assignment: Ditto sheet on 

1 # Prime factorization 

2. L. C. M. 

3. Scientific notation 



Lesson 2 

I, General review of algebra. 

A . Quiz 

1. A problem for prime factorization 

2. Find L. C. M. ^ 18; 54; 126 



1764 



51 Write'Ll Sc. notation — 802; 641 

B. Review quiz and homework. 

C, Negative numbers— Negative exponents. 

1»* Number line A 

a. Division numbers or number line 

b. Powers of 10 for numbers less than 1 ana 

c. Example: Express .65 in scientific notation. 

Since N ■ .65, then m « 6.5 For the defini- 
tion N - m x 10 a , we arrive at -1 for "a". 
Thus .65 » 6.5 x 1<T 1 where 10" 1 



1 

TO 



d. Classwork: Express the following numbers in 

scientific notation: 



i. 


.87 


ii. 


.087 


iii. 


.0087 


iiii. 


.8007 


v. 


.08007 


vi. 


.0000000087 



»»«,»» 



in 



e. General rule for determining value of "a 

N » m x 10 s by number of places the decimal 
> point is moved . 

D. Review rules for solving simple equations. 

3L 9 

1 a. Divide both numbers by coefficent of x. 

2. ax ■ b, solve for x ^ - 

a. Divide both numbers by coefficent of x. 
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Lesson 2 (continued) 

3. f-9 

a. Multiply both members by the denominator or 
divisor of x. 

4. J ■ b, solve for x 

a, multiply both members by "a 1 *. 

5. x-2 - 8 

a, Add 2 to both members* 

6* x-a ■ b, solve for x 

a. Add "a" to both members. 

7. x+2 a 8 . 

a. Subtract 2 from both members. 

8. x +a ■ b, solve for x 

a. Subtract "a" from both members. 

9. Discuss use of letters in place of numerals, 

E. Classwork: Solve for given unknown (ditto sheet). 



Lesson 3 

I. General review of algebra. 

A. Changing equation to equivalent equations. 



B. 

c# 



1. E • ■ 1 

a. Develop by algebraic rules. 

3x 

Quia: (1) Solve for x when 9 ■ -jr 

Ax 

(2) Solve for x when P * 

Review quiz . 

1, Compare solution of 1 and 2 of quiz. 

a. Stress same method for solving 1 ana 

2. Classwork: 

AR 

a. If P - * .-jr, solve for R. 

" AD 

b. If P •« solve for A. 

AR 

If P ° i j^ I coIvq for L. 



224 



d. If P 



D. 



- and P - 75, A - 25, L » 3 find R. 

e» If P ® and A ® 16, R ** 4, P “ 32, find L* 

3. Discuss: Given the formula P ■ £&» other forms 

(equivalent forms) may be found with the use of 
algebraic laws* 



a* Usefulness of algebra to simplify equation- 
solving and memory work. 

Simplifying fractional equations* 

1* Review simplifying: & + 4 

a* Use of L.C.M. 
b. Mult* property of 1* 

2* Simplify v jr f 

11 

a * Discuss vinculum* 



i* 



1+1 

1*1 



1 



<n> 



3. Classwork simplifying complex fractions: 

1 



a • 



b* 



c* 



T+% 

1 Z 

i 

- x^ 

1 + 1 

1 

1 X 1 

*2 



d* 






f. 



i + i + 1 

1 3 4 



A + A + i + 



7 



_ „ 1 
5 



X7ITI 

Rl + R2 R3 



i. Stress use of Mult* property of 1 and L.C.M 
E* Classwork and Assignment on ditto sheet* 



Lesson 4 

I. General review of algebra* 



A * Quia : 

Simplify: 



1. 



2. 



1 X X 
i + u 



i 

■JL+X 
ST R 2 



where R^ ■ 6 
R 2 - 9 
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Lesson 4 (continued) 



1ERJC 



B. Review simplifying complex fractions • 

1. Use of L.C.M. 

2, Use of Mult, property of 1. 

a. Demonstrate on board: 

i. i + i + 1 
3 5 7 



ii. 



1 + 1 + 1 

~bc 



a 



b. Classwork: 



i. 



ii. 



1 X 1 

1 i r 



C. Review simplifying and solving fractional equations 

1. Demonstrate on board, solve for y. 

«• l0 rh 

2. Classwork: Solve for Y. 

1 



e. Y 



b. Y - 



rrx 

i 

! + i 

m n 



3. Demonstrate on board} solve for u a ,, # 
a . a « x ■ 5 and y 



b. 



1 + A 

x y 

1 

m 

a y 



where x ■ 2 and y ■ 4 



D. Classwork and Assignment: Ditto sheet. 



Lesson 5 

1." Fractional equation. 
A . Quiz : 

1. Solve for K-.when 
a = 8 and b ° 4. 



K 



1 +i 



a 
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2. Solve for a when 
K • 9 and b 83 6. 

1 

« ° nrr 

IS + H 



ife'a 
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QariLs 
3U 
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BT 



St'/lWS ?,<V: R~S R- 



X 



-iV* 

4t 



Y“* 

«Af 

If 



& 

lie* 



2 



*• 6 , 
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Lesson 5 (continued) 

B. Review assignment for ditto sheet* 

1. Problem on board. 

C* Classwork , _ N 

1. Continue ditto sheet (6 to 10). 

C* Assignment: Complete ditto sheet (6 to 10)* 



Lesson 6 

I. Fractional equations, 

A. Quiz: Solve for Rj^ when R T - i 1 i 

ET + E 2 

R j « 4 and R2 ° 12 

B* Review quiz* 

1* Stress need to list all steps* 

C* Review assignment. . . . , . 

1. Neatness and step- by-step development in solving 

for unknown. , 

a* Stress laws of equation solving. 

D* Assignment* Complete ditto sheet* Announce test* 



Lesson 7 

I. Fractional equations. 



A* Review homework* 



B. Classwork (Ditto sheet) . ^ _, la 

1* Teacher supply answers on board and help pupus 

at their desks, 

2* Review problems on ditto sheet, 
a. Chars Law 



b. 

C s 

d. 



i. Changing | a R to other forms. 

Finding Rt in a series circuit. 

Finding Rt in a parallel circuit, 
i. Finding individual resistance values given 
R^ and Rj*s. 

Finding resistivity. 



C. Assignment: Complete ditto sheet. 
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Lesson 8 

X, General review of algebra. 

A. Review of: 

1 # Prime and composite numbers, 
a . L.C ,M, 

2. Scientific notation. 

3. Simplifying equations, 

B. Review ditto sheet assignment. 

C. General discussion/review for tomorrow’s test. 

D. Assignment: Study for test. 



Lesson 9 
I. Test 



Lesson 10 

I, General review of algebra. 

A. Review test. 

II. Introduction to electrical circuits. 

A. Simple circuit, single resistance. 
1. Diagram 

Conductor 



Emf or 
Voltage 



a . Describe l2mf or voltage • 
i. Generator 

ii. Battery 

b. Conductor 
i. Metals 

(1) Liken to a pipe or garden hose. 

©.Resistance 

i. Light bulb 

ii. Toaster or electric heater 
2. Definition of Ohm's Law 

a. § • R 

b. Relate to diagram and assign values to 2 
unknowns and solve for 3rd unknown. 
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Lesson 10 (continued) 

B, Series circuit, 
1, Dio gram: 



2. 



Emf 



-Jr 

L 



-wvwJnaaa^- — W\&VV\ 




r / VWv\ 

a. Discuss current flow, ^ 

1, Relate to water flow through pipes, 

11, Total current flows through each Rj. 

b. Total resistance of circuit is equal to the 
sum of all the resistances, 

1, Rt “ Rl +R2 + R3 *♦* R 4 

c. Thus the above circuit is equivalent to the 
following: 

■if > 

Emf 



X 




where R-p * Rp + R2 + R3 + R4 

Example: Reduce the following series circuit to 
an equivalent circuit containing only one resistor 
a. Diagram: 

Rt * 2 ohms 
— — VvVWvA — 



Emf 



6 V. 2=r 

T 



Ro “ 1% ohms 



i. Since : 



- — -WWWA 

R 3 « 1% ohms 

R T 88 Ri + R 2 + R 3 we have 
Rp « 2 ohms + lk ohms + 1 % ohms 
R t a 5 ohms 



b. Equivalent circuit, 
Emf = 6 V. J 

T 



/ 



R x * 5 ohms 



Symbol for ohm is yt 
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Lesson 10 (continued) 

c. Find the current that flows thru the above 
circuit : 

i. Since § - R » | - I where E » Emf, 

R - resistance and I - current, we have 

I " 1 *3^ " 1 or 1 - 1 »** awpe ' 

d. Find the Emf across R^. 

i. Since a 2JX and I ■ j amps and 
E « r; Ejl « IR we have 

E °^x 2 or *y or volts. 

ii. Likewise find Emf across R2# 

iii. Likewise find Emf across R3. 

e. Determine sum of + E2 + E3 

i. E t » + E 2 + E 3 

C # Classwork and Assignment: Ditto sheet. 



Lesson 11 

I. Series circuits. 



A« Review of ser ios hookup. 

1. Simplify the following series hookup. 

Find: ^ 



Emf *» 120 V. 



A 

? 



— wwv 



R, - 12 JX. 



R2 • 8 



B. Classwork and assignment: Ditto sheet. 

1. All series hookups, 
a. Single resistor 
b v Double resistor 
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Lesson 11 (continued) 

c. Example: Find values as in review above. 

also: Given Emf * 120 V. 

X a 5 amps 
Rj* 20 -TU 

r 2° ? 




Lesson 12 
X, Series Circuit 

A. Quiz (Simplify tho following circuit.) 

B. Review assignment. 

II. Parallel hookup. 



A. Description: . _ . ^ „ 

i. Relate to water pipes and y “branch or T. 
a. Refer to duct system and y-branches of 
previous year. 



Emf O 



2. Diagram of a simple parallel hookup, 

aj 5 



t 






a. Describe electron flow. 

i. Value of resistors determine amount of 
amperes through each branch. 



b. If Emf - 144 V. and R* - 16 

and R 2 ® 48 -/L. 



«<t n a v m « T* ii s r A ; of above circuit, 
i. Develop on bo2rd step by step solution, 
ii. 

Rj * 



XTX 

R 1 +E 2 
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Lesson 12 (continued) 

B* Classwork: Find R? of the following parallel hookups* 

(ditto sheet) 

C. Assignment:* Complete ditto sheet problems 1 to 5. 



Lesson 13 

I* Parallel hookup* 

A* Quiz 

B* Review characteristics of a simple parallel hookup* 

1* Review quiz* 

a* Assign values to Emf and find 1^; Ii; and 12* 

i. Let Emf ■ 40 Volts 

ii* Let Emf * 60 Volts 
» - 

C* Review assignment (Ditto sheet 1*5) 

» • • 

D* Classwork and Assignment: Complete ditto sheet 6-10* 



Lesson 14 

1* Parallel circuit* 

A * Quiz 

B* Review quiz problem* 

1. Solve for I, Ii, 12$ 13 when Emf 

•»» 

C. Classwork: Find: R^> I?* Ii> *2* 

when Emf « 12 volts 
Rl ® 4 SL 
R2 *» 12 



120 V< 



1 



Emf -6 
O 




R, 



1. Simplify above circuit into single resistor "Rt • 
fl • 



Emf 



A 



R^ 
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2 e III Figure 1, if Ry =* 5-fL.* 
and P.2 ** 10 M~ s find F.?* 
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FIGURE 1 



3 o In Figure 2 9 If Saf »6?,» 
Ey » i5-ru 9 and &2 00 3Q~*y,. s 

find Iy s y.£ 9 l2» and Rj * 

4o In Figure 2 S if Erof * 8 V. 3 

Ry =» X 6 -A. 9 and &2 *° 24~0.«. 9 
Find It 5 Xu 12* and Rl > 
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Lesson 14 (continued) 

2. Refer to original diagram and determine I, and I,. 

a* Stress necessity for simplifying parallel hook 
up into a single "Rt" circuit, 
b. Simplify by using a step-bystep reduction, 
i. First simplify series resistances, 
ii. Then simplify parallel resistances into 
a single resistor circuit. 

C. Assignment: First 5 problems on ditto sheet. 

Lesson 15 

I. Parallel hookup. 

A. Quiz: Find Rx using step-by-step reduction of circuit. 









• • 



II. 



B. Review quiz on board. 

1. Solve using detail and save as an example for 

future reference. 

C. Review assignment. . . • . , 

1. Each problem carefully analyzed at board. 

a. Pupils do development. 

Networks 
A. Diagram: 



I 

L 







1. Combination of series and parallel circuits. 

a. First simplify all parallel hookups. 

b. Then find R T of remaining series hookup. 

2. In the following network solve for Rt when Ri « 5 .P- 

R? « 6 

R3 « 6 - 




o 
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Lesson 1.5 
Quiz 




Find using ctep-by-step reduction of the circuit 0 



" X*fw 


R9 « 5 *A— 

•C 


«r* 

.1 


R i 

^VWW/A N-\y 




** 2 


F^ -• 5 -it- 


i 


\ R 2 


V_ 




. 


Eraf 


N-a^aa/v-^ 


r 3 



Ttae Dat e 

Lesson 1$ 

Quiz 

Find Rt iS * 5 -+r\. 9 Kg “ 6 -A- 9 Rg » 6 -A- , P.^ « 3 -A- 0 
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Lesson 15 (continued) 



a* Simplify the parallel hookup R2 and R3 re- 
ducing the network into the following series 
hookup* 

Ri 



Eof 



s 

1 



■wwwwv 



R 2 » r 3 



b. Then simplify the reduced series hookup into 
a single resistor circuit* 

6* Classwork and Assignment: Complete 6 to 10 on ditto 

sheet • 



Lesson 16 



I* Networks 
A * Quiz 

B* Review quiz and assignment* 

C* Class development: In the following network find: 

« Emf over R^ » Emf over R2> R3 0 

i x «* ii - h “ x 3 “ 




1* Simplify into a simple two-resistor series hookup* 
a* Discuss electron flow (path)* 
b * Current that flows through must pass through 
R 2 and R3. 

2* Simplify into a single resistor circuit* 

1* Solve for missing values* 

* 

D, Classwork and Assignment: Ditto sheet on networks 9 #1-3* 

Announce test* 
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Loss on 16 



X » Iflisn It 88 15 «A»* ^nd H ** 2 « lotion R« ° 6 «A» 5 R*> * 3*^ 
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Lesson 17 

I. Networks 

A. Review simplifying and solving networks. 

1. IR drop 

2. Electron flow 

B. Review assignment on simplifying networks. 

1, Step-by-step development on board by pupils. 

C. Classwork and Assignments Complete 4 to 6 on ditto 
sheet. Announce test. 



Lesson 18 
I, Networks 

A. Review of simplification of networks. 

1. Have class give description. 

B. Review assignment. 

1, Assign pupils to board. 

C. Classwork and Assignment: Ditto sheet, review of 

series • Announce test in 2 days. 



Lesson 19 



I # Series and parallel circuits; networks, circuitry. 

A. Review of: 

1. Series hookup. 

2. Parallel hookup. 

3. Network. 

B. Review assignment. 

C. Class discussion and questions regarding test. 

D. Assignment: Review for test tomorrow. 



Lesson 20 

I. Test. (Ditto sheet) 




* 
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Lesson 20 
Test 

I. 2n Figure 1, if R^ “12 -/U, 

P «2 " 7«^-, Rj «* X5«^, and 
R 4 « 8«^. Find %*» and I* 

2 o X» Figure 1 , if R^. « 35 -^, 
R^ «• 12«^», % “ 1MV # and 
rj o » g«n-, Find E 4 and £• 



3o Sxi Figure 2 ? if % ® 12jfw, 
R^ * ISjft., R 3 « 18 JX. 

Find Rr t n* 

. 

4 o Xn Figure 2 * if Eraf B 6 V #9 
Ry •• iL8^», Ify “» 24 , and 

&2 " 12 Find R^, 

X2* Xs* 

5o In Figure 3, if 111 “ 30*A- C 
Rg °* X2«ffk # R3 «* 16 -Tfc.j and 

R 4 ® 18^* Find %. 



Bate 



1 *i 






FIGURE 3 
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Lesson 21 

X. Review test. 

XI. Review of trignome try. 

A Trigonometric functions (review) £ j _ 

A# l. g Solve right triangles using sine function.^ 



B. 



e. Solve for x: 





c. Solve for x: 



d. 




Solve for x: 
B 




£ A -89° 



2. Review the change in value of s as /A approaches 
90°. ” 

x approaches 1. 




3 ' 
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h Reoeat problem above when AB rotates A50. 
c. Repeat problem when AB rotates 75°. 

2. A field has llnes/cw.^A^conductor^ -W* 

line^of 11 force intersect the conductor? If th ® 
conductor i8°rotated 30 degrees, how many lines 
Sf force will now be cut by the conductor? 

C. Classwork at desks ditto sheet, 

D. Assignment: Complete problems 1 to 5. 

250 



Lesson 21, 

Assignment 

l ? or each ojesreise mice a noat sketch* label all given data* 
and solve the problem* 

1. A field has 3,00 linos of force por era* A conductor 6 cm* lone is 
perpendicular to the Xine 3 of forcoo Hovr many lineg of force inter- 
sect the conductor? If the conductor la rotated 3Q, how many linos 
of force will bo cut by the conductor? 

2* Linos of force, ICO por cm** cut a conductor at 90 degrees * The 
conductor,, h era* long, rotates 30 degrees* Find tho number of lines 
of force which will now cut tbo conductor* 

3. A field has 80 lines of force per era. A conductor 2 cm* long is 
perpendicular to the lines of force* How many lines of force inter- 
sect the conductor? If the conductor is rotated h$ degrees* how 
many lines of force will be cut by the conductor? 

ho A field has 60 lines of force per era* A conductor 2*5> cm* long 
is perpendicular to the lines of force* Ilow many lines of force in- 
tersect the conductor? If the conductor is rotated 30 degrees* how 
many lines of force vri.ll be cut by the conductor? 

5* A conductor li cm* long pasc3 through a magnetdo field at a speed 
of £ era* per second* If the miotic field contains ICO lines of 
force per cm..* find the number of lines of force cut try the con=- 
ductor in one second if tho conductor is perpendicular to the linos 
of force* 

6* Find tho number of lines cut by the conductor in problem (£>) if 
tho conductor cuts the field at a hS degree angle* 

f 

7* A conductor 3 era* long passes through a magnetic field at a speed 
of 5 cm* per second* if the magnetic field contains 60 lines of 
force per cm« P find the number of lines of force cyjt by tlio conduc- 
tor in one second if the conductor is perpendicular to the. linos of 
force* 

8* Find the number cf lines cut by the conductor in problem (7) if 
the conductor cuts the field at a 30 degree angle* 

9* A conductor 6 cm* long passos through a mgnei'SxS field at a speed 
of h cm* por second* ~f the raagnotic field contains 80 linas of 
force por cn. 5 find tho number of linos of force cut by tho con- 
ductor in one second if tho conductor is perpendicular to the lines 
of force* 

10* Find tho number of lines cut by the conductor in problem (9) if 
the conductor cuts the field at a 1*0 degree angle. 
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Lesson 22 

« • • 

I. Application of trigonometry to magnetic fields. 

A. Review homework. 

B, Extension of word problems. 

1. A conductor is moving 10 cm/sec threugh a field 
containing 50 lines of force/cm. If the conduc- 
tor is 1 cm. long, how many lines of force will 
it cut in 5 seconds? 

Assume that the conductor is perpendicular to 
the lines for force. 

2. Repeat problem 1 of above assuming that the con- 
ductor ha 8 rotated 30°. 

a. Show diagram displaying direction of lines of 
force ana movement of conductor. 

A/ 



Lines of force 




C. Classwork and Assignment: Ditto sheet 6 to 10. 

Problems similar to above. 
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Lesson 23 

• . • 

I. Application of trigonometry to magnetic fields. 



A. Quiz 

B. Review quiz and homework. 



C. Develop the sine curve. 

1. Graph the values of the sine of an angle when 
the angle increases from 0° to 90°. 



a. 



U86 
i. 



a unit circle and co 



^dinate axes. 



180< 



^ y^LU-lL 



0 °. 360 ° 



ii. 



. . 270° 



Starting with an angle of 0° generate the 
values of sine x at 10° intervals. 
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Lesson 23 
Quiz 

lo A conductor 2 cm® long passes through a magnetic field at a speed 
of 0 cno p9r second® If the magnetic fid'ld contains 80 lines of 
force per cru* find the number of linos of. force cut by the conductor 
in one second if tho conductor is perpendicular to the linos of 
forcoo 

2* Find the number of line 9 cut by tho conductor if the conductor 
i3 cutting the field at a S degree angleo 



0 



n 

1 



0 




] 



0 

G 

Q 




IV 



Name Date 

nw m w mmmmtrn mm mm n n mmmmmmrnmmmm* mmmmmmmm mmmmrnmmm 

Lesson 27 
Test 

1» Dotermino the number of lines cut be a conductor 0 cm* long 
passing through a magnetic field containing 10 lines of forco por 
emo and the conductor is porperu&cular to tho limes of force and 
moving 20 cm* por second* 

2* Halos a sketch of tho sine curve a indicating special points on 
tho curve* 

3® Find the value of sin 302°o 
li» Find tho value of sin 208°o 

0® Find tl© value of sin 110° o 

6o Graph the following: sin when 90° ^ 270^ 



178 
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Lesson 29 
Quiz 




1® SJcotch the curvo for a two-phase systom® 

2* )3y hovr many dogreos doo3 a threo-phoso oystoia lag? 
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Lesson 23 (continued) 

ill * Construct a chart of ordered pairs: 



LI | 


sin 9 


0O 




10° 




to 

o 

o 




30° 


• 


40° 




50° 




fiO° 




70° 




«n° 




VO 

o 

o 





D* Find values of sin 9 from trigonometry* 



o 
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Lesson 24 

I* Graphing the sine function* 

A* Using coordinate axes and letting the origin equal to 
0° develop values as shown: 



20° , 40° 



■^iJo I U"H 

lu 3 'qo 



90° 180° 270° 360° 



1* Using the values from above chart, graph the or- 
dered pairs and connect with a smooth curve* 

2* Discuss need to continue the curve to 360° • 

B. Define the sine of an angle from 90° to 180° • 

1* Using unit circle and coordinate axes, show 
an angle of 120° <^qo 
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Lesson 24 (continued) 

2. Repeat for angles of 150°, 135°, 170°. 

3* Develop chart of ordered pairs for the following 
angles: 100° to 180° in multiples of 10°. 

4. Continue graph from part (b) above; 100° to 180°. 

C. Continue development for third quadrant (180° to 270°) 
1* Show value of* sine in third quadrant is negative* 
2* Develop similar chart to above and graph* 

D* Continue development for fourth quadrant* 

E. Examine some characteristics of the sine curve* 

1. Period of curve. 

2. Value of * sin 9 when 9 ■ 0°, 180°, 360°. 

3* Maximum and minimum points* 

a* Occur at 90° and 270°. 

F. Classwork and Assignment: Using intervals of 15° and 

0 , 90, 180° and 270° graph the sine curve* 



Lesson 25 

*• * «B ♦ *•• • 

I* Sine curve, values of sine in each of the four quadrants* 

A* Review development of sine curve in relationship to 
unit circle* 

1* Values of 9 go from 0° to 360°. 

a* First' quadrant, 9 between 0 and 90° • 

i. Values of sin 9 when 0° < 0 ^90° are 
positive • 

b. Second quadrant, 0 is between 90° and 180°. 
i* Values of sin 9 when 90° <T 0 < 180° are 

positive * 

c. Third quadrant, 0 is between 180° and 270° • 
i. Values of sin 0 when 180° ^ 0 <T270° 

are negative* 

d. Fourth quadrant, 0 is between 270° and 360°. 
i. Values of sin 0 when 270° < 0 ^360° 





are 


negative 


Values: 




i. 


sin 


o 

0 

( 

o 

o 


ii. 


sin 


90 = 1 


iii. 


sin 


180? = 0 


iv. 


sin 


270° = - 


v. 


sin 


360° = 0 
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Lesson 25 (continued) 



2. Develop formula for sin G when 90° < 0 180° • 

a. sin G when 90° G 180° is sin (180° - 0) » sinG 
1* Example: Find sin 0 when 0 120° • 

Solution: Since 90° < 120° < 180° we have 

sin 0 « sin (180° - 9) » sin 0 _ 

sin 120° - sin (180° - 120°) - sin 60° - .866 



3. Classwork: Using above example find the sin of 

the following angles: 110®, 135°, 1500, 160 ®. 

4. Develop formula for sin G when 180° 0 <270°. 

a. sin G when 180° <-0<^ 270° is sin (180° + 0) « 
-sin 0 where 0 «* (180° +0) 
i. Example: Find sin 0 when 9 » 210°. 
sin G « sin (180° + 0) ® -sin 0 
sin 210® - sin (180® + 30°) - -sin 30® - -.5 



b. Using Che above example, find the sine of Che 

following angles: 200°, 2250, 240°, 250° 

* 

5. Develop formula for sin G when 270° * 9 ^ 360° • 
a. sin G when 270® G 360® is sin (360® - 0) - 
8 in 0 where 0 * (360° - 8) 

1. Example: Find sin 0 when 0 ■» 330°. 

sin 9 « sin (360® - 0) * -sin 0 where 0 « 
(360® - 0) 

sin 330® » sin (360° - 330®) » -sin 30® «* -.5 



b. Using the above example, find the sine of the 
following angles: 290°, 300®, 315®, 350®. 



Assignment: 


Find the sine of the 


1. 80° 


6. 95° 


2. 112° 


7. 167° 


3. 198° 


8. 273° 


4. 262° 


9. 352° 


5. 359° 


10. 241° 



Study formulas for sine of an angle in each of the 
quadrants* Test in 2 days* 




Lesson 26 

• • 

I, Sine curve value of sine in a unit circle* 

A, Quiz: Find the sine of the following angle: 0 155° • 



B. Review formulas and give an example for finding sine 
of an angle in the second, third and fourth quadrants. 

1. sin 0 « sin (180° - 0) - sin 0 when 90° < 9 < 180° 
and where 0 “ 180° • 0 

2. sin 0 - sin (180° + 0) —sin 0 when 180° < 0 ^ 270° 
and when 0 ® <0 - 180©) or (180° + 0) « 0 

3. sin 0 - sin (360° - 9) “ -sin 0 when 270° c 0 < 360° 
and where 0 ® 360° -9 

a. Note: When 180° < 0 <360° the sine of 0 is 
always negative* 

C. Review homework. 



D. 



Classwork: Graph the following: Sin 0 when 9 is 

0°, 30°, 45°, 60°, 90°, 120°, 135°, 150°, 180°, 
210°, 225°, 240°, 270°, 300°, 315°, 330°, 360°. 



1. The complete graph of the sin 0 when 0° C9 <360° 
is called the sine curve. 

a. The gfcaph from 0° to 360 a is on‘e period. 

b. The maxiuma and* minimum values are the great- 
est and least magnitude of the graph. 

c. Used widely in electricity. 

B, Assignment: Complete classwork. Study for test. 



Lesson 27 



I. Test on ditto sheet. 



Lesson 28 

1. Sine curve, 2 phase and 3 phase systems. 

A. Review test. 

B. Introduce graph for 2 phase system. 

1. tog 90§. , * . 

a. Diagram of generator producing 2 phase energy. 



4 




r 




1. Borrow model from electricity lab. 
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Lesson 28 (continued) 



C* 



2* Graph of 2 -phase system* 



t \ 



* * 

'V 



fo 



T“^ 

\ 

\ 



# i 
J- J- 



. ' / 
t 



. ✓ * 



• - 

a. Refer to D.C, generator for clarity* 

• • * * 

3* Discuss changes in magnitude and amperes* 

Introduce graph 3 -phase system* 

1# Diasrsm’of generator producing 3-phase energy* 



f? 

c — •- 






2* Graph of 3-phase system* 



\ 

4 

* ' 
f \ 






I * - • * 

I **• 



\ * T % , 



%/ 

% 

/ . 



A ^ N 



% M * m ** * 
ft % ^ 

i* Compare with graph of 2-phase* 

D * i° Bl Graph t the sine curve for a 2-ph‘ase system. 
2* Graph the sine curve for a 3-phase system. 
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Lesson 29 

I, Sine curve* 2-phase and 3-phase systemsi 
A* Quiz 

B, Review of two-phase system* 

1. Sketch graph* 

a* Note 90° log. 



C. Review of three-phase system. 
1. Sketch graph. 

a. Note 120° log. 



D. Review of sine function of any angle. 

l - aflhoTsEn/S* = h 8 e in 360° - sin 720° etc. 

E. Assignment: Begin work on review notes and ditto sheets. 



Lessons 30 to 35 

1. Ditto sheets on review for years work. 



i 



\ 

J 

* 

.1 



0 
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Losoon 29 
Review, Unit I 

I* Identify tho variables and the typo of variation as "direct variation"* 
" invars o variation", or ,, othor"o 

1* Ton non can paint a building in eight days? but 5 non nust 
talco sixteen days® 

2. Ton ren can accomplish five tines as nuch work as tno non 
in th9 Sana longth of tina® 

3. I can travel t'.rlco as far at liO nph as I can at 20 nph in 
tho onrao length of tine® 

lu C a 2ifr 



II® Find the trigonometric function of the given angle using your tables* 



HI® Solve each problem by na’dng a o!:stch, ladling tho given diironoions* 
and indicating the function used® 

1® In right triangle A!3G, angle A is a right angle.- angle B is 
38°* and oido DC is 25 era® Find side A13® 

2o In right triangle ABC angle C i 3 tho right angle* Angle A 
rsasuroe 65 degrees* and oido AC is 30 ca« Find tho length of AD® 



5 ®£=» 12 

ci 




Uo Cta li0° 
5® Csc 25° 
6® Soc 75° 
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Losson 30 . . __ 
He view, Unxt IX 



X* Too rsn push a larc° rachina nino font south and *n foot canto 
'.That is tho straight-lino distance between its starting and £ nishing 
points? 

2. A nan talcing dolivarics fron his store traveled sovon blocks 
vrost, then two blcclcs north, 5 blcclcn west, too blocks north, four 
blocks and finally two blosics north# \vhat is the sti’aicht— line 

distanco in* ,; blcrJo n from liis store to his finisliing point? Yfnat 
is tho straiglit-lino distance botwcen these two points? (note tlio 
different use of tiro words "block”*) 

3# A boat traveled five ndlos south on a lake and then 3 dies 
east. If tho boat had taken a straight course to its destination, 
how far would it have traveled? 



li# Using the Lot of Cosines, find tho missing side length in 
tho triangle* 




Given: angle A » 60° 

b«2£ f 
C « 16* 



*>• Ranolve a for^o of 80 Iba into two conpononts, each of which 
makes on angle of 60 dogiees with it* 

6# Resolve a force of 80 lbs into two components, each of which 
makss an angle of 20 degrees with it* 

7# Rosolro a force of 80 lb3 into two ccspcnonts, oach of which 
nalos an nnglo of I4O degress with it* 



1 

j 

ri 
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Lesson 31 
Roviovr* Unit III 



1. Solve: 



2* Solvo: 



s 

IS5 



35 

56 



x 

TO 



17 

55 



3o Find the percent corresponding to 90 out of H5<> 

li» Find the percent corresponding to 1*95 cut of 9«5* 

$ a /v block and tacklo lifted a rsachlno weighing 3800 lbs to a heitfit 
of seven foot* Find tho work done* 

6» A crane lifted a ship weighing 18*500 lbs half a foot off the 
ground* .Find the work done* 

7# -In tlio figure bolcw a lever is illustrated* Find 

£= 20», F e = 8 Ibo, F r = 80 to o. ^ 



e 



1= 



■4 



J* 



8* Using the figure of a lover below* find Iy 



L ~ 20"* ? Q - 8 l^o»» F r 

■ -» *? 


= 80 lbs* 

f-JcJl — 


L • 








Zc- 






A 




t 



i'fe 



9 , a force of 1x00 lbs in applied to r- lover 12 foot fron the fulcrun* 
Vhe i^vvr treiihs 20 lbs* If tho length of tho resistance am xs 6 ft&v, 
find tho weijit of the heaviest object which the 00 lb* feme can lift* 

10»Fir.d the spaed ratio of three rears if tho driver gear has 
nine tooth* the second gear has 10 teeth* and tho (lrivon Gear has 36 

teath* 
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